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MATE MATHKA 
H. HW. KOBAHILOB 
K TIPOEKTHBHOHW TEOPHM KOMIVIEKCA IIPSAMbIX 


(iIpedcmaszeno akademuxom H.C, Anexcandpossia 6 IT 1954) 


Orneca wuHeHuaTbit KOMMeKc K HEKOTOPOMy NlOABH2KHOMY TeTpaaApy 
A,A,A3A,4 u ONpeneraa unduHUTesHMaIbHbIe Nepememlenusa BePIIMH 9TOFO 
TeTpag apa paBeHCTBaMu 


aA; = 07 Ay (i, k = 1,2; 3, 4), (1) 


MBI BEICIUM TaBHble POPMB! 013, 14, 93, M24, CCIM TOMECTHM BePIINHHBI 
A,, A, Ha syue Komiuexca. Mexazy uerTbippma ctbopMamu pH Tpexmep- 
HOCTH pacCMaTpHBaeMOro JIMHeHYaTOrTO MHOToOOpasua (KOMMIeKCa) O2KHO 
CYUIECTBOBATh HEKOTOPOe AHHEHHOe COOTHOMMeHHE, KOTOPOe NpuMeT BUT 


13 + 4 = 0, (2) 


ecJIM B KayecTBe KOOpsMHAaTHBIX mocKoctTel (A,A,A;5) u (A,A2A,4) B3aTb 
HJOCKOCTH, COOTBETCTBYIOINIHe Ha Jyye KOMINeKca BepmmMHaM A,A, (cooT- 
BeETCTBCHHO) HW ONPeeMCHHbIM OOPa30M HOPMMPOBATh KOOPAMHATHI BEPLIMH 
reTpagapa. IIpu  3TomM maocKocTb, COOTBeTCTBYIONaA Ha AyYe TOUKe 
M=A,-+1As,, OyneT oOnpetemATHCA TAHTeCHI[MaIbHBIMA KOOPAMHaTaMH 


o = (A,A,A;) + t(A,A,A,). (3) 


Tiuddepenuupya (2) BHenIHuM OOpa3s0M HM pa3sBepThiBad NOJy4alo- 
wleecd IPH 39TOM KBaspaTHuHOe COOTHOWeHHe NO AemMe Kaprana, nony- 
4MM CJICYIOULY!IO CHCTeMy JIMHECHHbIX TO2KJCCTB: 


oy — 4g = Xyyq + X04 + X33, 
og — Ogg + Ogg — Oy = XQ yg + X44 + X58, (4) 


Wy — Ogg = X34 1 X54 1 Xo 23. 


3alaluM NpousBOJIbHy!0 JMHeliuaTyIO NOBeEPXHOCTb KOMMseKca ypaBHe- 
HHAMH 
M93 = P%4, 14 = Joa, (5) 


re p Wg MOryT OBITb, OYCBHAHO, MPOM3SBOJIbHEIMH PYHKIMAMM Jy4a. 
Mspectuo, TO Ha KaKAOM syye TAaKOM NOBeEPXHOCTH CYUIeECTBYIOT Be 
TOUKH, B KOTOPBIX KacaTeJbHad MOCKOCTh NOBePXHOCTH COBNaaeT C 
COOTBETCTBYIOINMMU 3THM TOUKAM IJOCKOCTAMH KOMMJeKCa (CM., Hallpumep, 
(:)). Hasopem 9TH TOUKH TOUKAMM IPHKOCHOBeHAA NOBEpXHOCTH (5). Hatina 


AM = (041 + t91) Ay + (O12 + fO92 1+ dt) A, + 
+ (13 + L023) As + (O14 + tO 04) Aas (6) 


MbI IOJIYUYMM TAHTeHIMaJIbHbIe KOOPMHNATHI KaCaTeJbHOH MVIOCKOCTH NOBECPX- 
Hoctu (5) B Touke M: 


(A, A.dM) = O24 [((— 1 + tp) (A,A,A3) + (7 + 2) (A,A2A,)]. e 
{ 


Cpapuupad ux Cc Koopaunatamu (3), MBI puseM K KBaspaTHOMy 
ypaBHeHulo, ONpeemAIOMLeMy TOUKM MpHKOCHOBeHHA: 


pi—%t—q=0. (7) 


3aMeTHM, UTO pasBePTHIBAIONIMeCA NMOBEPXHOCTH, XapakTepH3yloulMeca 
COBMameHueM TOYeK MPHKOCHOBeHMA, OYAYT COOTBETCTBOBATb paBeHCTBY 
pg +1=0. Bupenp paspepriparollMech MOBEPXHOCTH KOMMJeKCa MBI Oy- 
JCM UCKJIOUaTh H3 PAaCCMOTPeHUA. 

Ecau trouxa M onncpipaer HeKOTOPy!O JMHUMIO S Ha HOBepxXHOCTH (9), 
TO maocKkocTb (3), cooTBeTcTBylollwad B KOMMIeKce 9TOM TOUKe, OyTeT 
OrHOaTh pasBepTHIBAIOMLyIOCH NOBEPXHOCTh, OOPasyioulad KOTOPOK ompeye- 
JMTCA Kak JIMHMA Mepeceyenun mocKocTu (3) u 6ecKOHeyHO O7u3KON XK. 
Hel, T. €. ypaBHeHHAMH: 


(R, Ay, As, Ag i tA,) = 0, d(R, Ay, A», As a tA,) =0, (8) 


rae R—tTexymasa Touxa. Ecuu R= A, +A, + 4(8Ag+ Ag + tAg) — ypas- 
HeHHe MCKOMOH OOpasyiomel (7 — NpousBObHEIN Napametp; A, § — Heu3- 
BECTHHI€ KOIPPUUMCHTH, CcuemoBaTebHO, P= A, + AA, — TOUKA, B KOTO- 
po oOpasyromlad MepeceKaeT Jyy KOMMIeKca), TO, NOAcTaBAA 3HAaYeHHe 
R Bo BTopoe ypasHenue (8) uw TpupaBnnBad Hy KOSPulweHT Npu ¥ 
HW CBOOONHHIH WICH, NOyYMM [Ba COOTHOMIeHHA IA onpemetenua i u B 


pt—(h+t)—q= 0, (9) 
B(— tm95 + 4) + (34 + tog, + dt — tog3 — 2043) = 0. (10) 


CpaBpyuBan ypaBHenua (7) u (9), 3ameuaemM, 4uTO COOTBeETCTBHE 
rouek Mu Paspanetca wHBononunel, TBOHHHMH TOUKAMH 
KOTOPOH CAYXKaAT TOUKH MPHKOCHOBECHHA NOBEPxHOcTH (Dd). 

JJanee, Nomb3yAcb paBeHcTBOM (9), MOXKHO MpeAcTaBHTb COOTHOICHHE 
(*) B Bue: 

9 (AyAsd M) = (AyAeAs) + \(A,AoAa) 


(Pp — MOLyb NPONOPUMOHaTbHOCTH), OTKY Ma BUHO, UTO KacaTewbHag 
MNOCKOCTb NoBpepxuHoctTu(5)B touKe M xaBaaeTCA s0- 
CKOCTbW, COOTBETCTBYWMeH B KOMNAeKCe TOUKeE P, Anano- 
THYHO MOXKHO NOKa3aTb, YTO KaCaTeMbHAH NMOCKOCTb NOBePpx- 
HoctTu (5) B TOUKe PcoorpetTcTByeTBKOMUAeKCe TOUKEM. 

I]noKKeposbl KOOopyMHaTL! e oOO6pasyiomei (8) H m-KacaTerbHOH K 
JMHMKH S Ha nMoBepxHoctu (5) uMelwT ceRyIOWMH BUI: 


e = (A, +4A,, BA, + As + tA,) = a (A, + Ap, Ps + tAy), (11) 
m = (A, + tA,,dM) = a(A, + tAe, Qs + Aj), (12) 


TNE A= — tog + oq, P3 = Ag + Ag, A = Boys + t (33 — 44) — 34 —al, 


B 
Q, = A3 + ais B= Pm) + t(4, Tae 9) — 1, — at. 


Tauapube nOBepxHOCTH KOM aeKCa. TouKu wy4a, B KOTOPEIX 
copnanaior mupample (11) u (12), xapaxrepusylorca mponopmyMoHabHOCTHIO 
Koappuuventos mupu (A;Ap) (é,k = 1,2,3,4). Cpasnusaa pasencrsa (11) 
vu (12), oOnapy2xXuM, uTO yKa3aHHoe copmakenue 6OyeT UMeTb MeCTO B 
TOUKAX, KOTOPble ONPe Ae IAIOTCA CIE MYIOULMMM KBAaLPaTHBIMM ypaBHeHuAMH:? 


pogo, (13) 


t? (Wo, — 43) — t (Wo5 + 33 — ©, — 44) a (45 — 4) = (), (14) 
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IIpu nmomouu paseucrs (4) u (5) nocaequee ypaBHeHue MOMKHO npen- 
CTaBUTb B Buse: 


t (X19 + Xs + Xgp) — 1b (X2q + X4 + X5p)— (x99 + %5 + xep)=0. (147 


TpeOopanue copmecTHocTu ypaBnenuli (13) u (14’) npuBogur uac x 
NPONOPUMOHATbHOCTU KOsulHeHTOB 


MG tXet tsp AG tumtxp q+ x5, + Xp 
Pp 2 ‘ q 


=s, (18) 
re yepe3 s OOO3HadeHa OOMad BeM4uHAa OTHOMIeHHA. TlepenucasB ypaBHe- 
Hua (15) B Buge 


X19 + Xe +(%s—s)p=0, xg+x,—2s+x;p =0, 
(x3 — S)9 + x5 + xep = 0, (16) 
MpHAeM K YCJOBHIO HX COBMeCTHOCTH: 


Xj Kes X3,—S 
Xo X4 oe 2s X5 =()) (17) 
Xx —S Se ae 


B cusly CxojcTBa 9TOrO ypaBHeHuA C XapaKTePUCTHYeCCKUM ypaBHCHHeM 
3JIEMCHTAaPHOH TeEOpHH NOBePXHOCTeli BTOporo nopAyKa OyeM Ha3bIBaTb 
ero xXapaKkTepwCTHYeCKHM ypaBHeHveM KommueKca. OtTsanune gToro ypaBHe- 
HUA OT COOTBETCTBYIOINMErO ypaBHeHusA TeOpuHH NoBepxHocTeH Broporo 
nOpaatKa OyeT COCTOATb JMIIb B TOM, 4TO HeEM38BeCTHOR $ pacnouaraerca 
y Hero He HO HepBoH, a nO BTOpOh uaronamu ompememuTeaax. STO 
OOCTOATCJIbCTBO ABJIACTCH CYIL€CTBEHHHIM, MOO MOMBITKM pacnOJOxXUMTb 
HeEM3BeCTHOe NO TepBol uaronalwu Heu30e2xKHO BeLYT K aCHMMeTPHH 
OnpeeMTeIA, KOTOPyiO HeJb3A UCNPaBHTb HUKaKOH MepecTaHOoBKoli 
papeucts (4). F 

JIunehuatple MOBepxXHOCTH, OMpemeraemble ypaBHeHuemM (17), Ha3s0Bem 
TlaBHbIMK NOBeEPXHOCTAMH KOMMeKca. Takue NOBepXHOCTH ObIIM OTMCUCHHI 
Kaetiuom (*). HMccnenopanue xapakTepucTuyecKoro ypaBHeHud IpHBOAMT 
K culeAyoulelH MpOeKTHBHOH KaCCHuKkaluu KOMIVJICKCOB: 

1. YpapHeHue HMeeT TPH Pa3JIMUHbIX KOPHA S,— So, Sp S3, Sg Sy. 
KommuieKkc CORepxKuT TPH YTWaBHbIX MOBepXHOCTH, KaxK Lad 3 KOTOPHIX 
COOTBETCTBYeT ONpeeeHHOMY KOPHIO XapaKTepMCTHYeCKOrO ypaBHeHHA. 

2. YpaBuenue umMeeT Ba PaBHbIX KOPHA S; = Sy S3. I]O ananorun c 
TeopHe mopepxHocTteH BTOoporo NopaAyKa TaKOH KOMIIe€KC MOXKHO ODIO 
Obl Ha3BaATb KOMIICKCOM IIpoeKTHBHOrO Bpanenusa. [loqcTanoBKa KpaTHoro 
KOpHA B ypaBHenua (16) BbIneseT U3 HUX JIMMb OHO He3aBHCuMOE. 
[naBpyaad NOBepXHOCTb CTaHOBHTCA HeoMpesereHHoH. 

3. XapakrepucTuyecKoe ypaBHeHHe MMCCT TPH PaBHbIX KOPHA Ss; = 
= S$, = S83. [loactranopka TpexKpaTHOrO KOpHaA B ypaBHeHua (16) oOpamaer 
ux B TOMecTBa. Jl;wOat NMOBePXHOCTb KOMIMIeCKCa ABJIACTCA PaBHOH. 
Uro6bl BEIACHHTb CBOMCTBa KOMIMMeKCca, OOpaTuM BHUMaHHe Ha TO, 4YTO y 
rlaBHBIX NOBepxHocTeH JMHUA S ONMCHIBACTCH TOUKAMM MIPHKOCHOBEeHHA, 
NIpHueM KAacaTeJIbHaA MOCKOCTh NOBEPXHOCTH ABJAETCA CONPUKacaioMlelica 
MNOcKOcTbIO 9TOH wMMHuM. CreMOBaTeJIbHO, JIMHMA TPHKOCHOBeHMA S$ 
ABNACTCA ACMMNTOTHYECKON HAMEL Tr1aBHOH NOBepxHocTH. EAMHCTBeHHBIM 
*#Ke KOMIVICKCOM, BCe JMHeMYaTbIe NOBEPXHOCTH KOTOPOrO MMEIOT JIMHMM 
TIPHKOCHOBeCHHA CBOMMM ACHMITOTHYCCKUMH JIMHHAMH, ABJIACTCA JIMHeHHBIA 
KomiueKc (°). 

Takum 060pa30M, KOMI. JI€EKCOM, xapaKTepucTHYecKoOe ypaB- 
HeHUe KOTOPOrTO HMeeT THPEXKPATHHH KOPCHh, ABMAHCTCA 
AuHeHHH HK KoMUaAeKC. JIMHeHHEIM KOMIMeCKC COOTBETCTBYCT B Mpo- 
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€KTHBHOM o6sacTH chepe MeTpuyecKoli TeOopHu NOBeEPXHOCTeH BTOPOrO | 
nopadKa. : | 

OrmeruM, Mey UpounM, ycJOBuA, XapakTepHsylolwe JMHeHHBIH | 
KOMILICKC: | 


0, x =O; coe Xs = 0, IX X4- (18) 


Bepa Be ruapHHix moBepxHocTu (P;,91) UM (Ps, 42), COOTBETCTBYIONHe 
ILBYM HepaBHbIM KOPHAM XapaKTeEPHCTHYECKOFO yPaBHeHUA, MOXKHO NOKa3zarTb, 
YTO J\JIA HUX BbINOJHAIOTCA CleyiouMe Ba COOTHOMEeHHA: 


P172 + GP2 + 2 = 0, (19) 
XQ Jot XgtXePiPot%o (Git Ge) +3 (P192+1P2) +%s (Pit Pe) = 9. (20) 


Tleppoe paBeHCTBO e€CTECTBCHHO Ha3BaTb YCJIOBHEM IIPpOeCKTMBHOH Nep- 
NeHAUKYJAAPHOCTH, BTOPoe — YCJIOBHEM MIPOCKTHBHOM CONPAKCHHOCTH JBYX 
muHeluaTbix NOoBepxHoctTeli KomueKca. Uro kacaeTca yCOBMA NPOeKTHBHOK 
HepleHAUKYJIAPHOCTH, TO OHO yKe U38BECTHO B JMTeEpaType NO HasBaHHeM 
rapMonuyeckoro nepeceyeHua nopepxuocteH (*). J[pe noBepxHocTH, CBA- 
3aHHbI€ YCJIOBHEM MpOeKTHBHOM NepMeHAUKyJIApHOcTH, OONaaioT TeM 
CBOHCTBOM, UTO NPOCKTHBHbI€ WYYKH UX KaCaTeJbHbIX NMOCKOCTeH BAOJIb 
o6meH o6pasyioulel HaxOAATCA B MHBOIOUMN. OTMeTHM HeEKOTOpBle CBOH- 
CTBA IPOCKTHBHO NepneHAUKYJAPHbIX NOBepXHOcTeH: 

1. Tlopepxnocru, mpoeKTHBHO lepnueHuKyJApHEre camMuM = ceoe, 
ABIAIOTCA pasBepTHIBaomuMuca (pg + 1 =0). 

2, HeoOxORUMHM UH AOCTATOUHHM YCAJOBMEM FapMOH H- 
yecKOH CONPAKXeCHHOCTH Nap TOUCK NPHKOCHOBECHHA ABYX 
JIMHEHYATHX NOBeEPXHOCTeH ABAACTCA NPOCKTUBHAA B3a- 
UMHaA NEPNeCHAUKYAAPHOCThb ITHX NOBeEPXHOcTE.EH. 

YcaoBue NPOeKTHBHOH B3aHMHOH CONPAXKeHHOCTH ABYX MHHehVAaTHIX 
NOBepXHOCTeH MOXKHO ObIIO Ob ONMCaTb CweLyIoWluM oO6pasom. Ecumu 
noTpeOoBaTb NOHO CHMMeTpHH UpsMpIx (11) u(12) oTHocuTebHO TOUeK 
M u P, ro a7T0 npusBenet kK paBeucTBy P;=Q;, uan A=B. Tlocnenuee 
*e Tocue HeEOOLIUINX Npeobpa3s0BaHul MpuMeT BUT: 


O? (Xn + Xe + XeP)—E(X0g + X41 XsP) —(%07 + X5 + XeP)=0. (Oy 


CuenopatesbHO, TpeOyemadt CHMMeTPHAH OyAeT MMETb MECTO JIMIIb B 
MBYX TOUKAX, KOOPAHHATH KOTOPLIX ONPeLeAIOTCH KBapaTHBIM ypaBHe- 
Huem (21). Hasopem ux TOUKaMH CHMMeTPHU NoBepxHoctu (p,q). Moxxo 
noKkasaTb, TO HEOOXORUMBIM HM MOCTATOUHBIM YyCuJOBUeM 
NpO€KTHBHOKM B3aMMHOH CONPAKeCHHOCTH ABYX AHHeEL4Ya- 
THX MOBEPXHOCTeCHABAAETCH rapMOHHUeECKAA CONPAXKEH- 
HOCTb Napbl TOUCK CUMMETPHH OLHOK NOBEPXHOCTHU H TapH 
TOUCK NPHKOCHOBEeCHHA Apyro4n. 

Bce MoBepxHOCTH KOMIIIeKCa, NPOCKTHBHO CONpsKeHHbIe C HEKOTOPOH 
NOBEPXHOCTh1O (P,g) IPH BEIMNOHEHHM ONpPeeMeCHHEIX YCJOBHA MHTerpH- 
PyemocTH a P HU Gg OOpasyloT HeKOTOPyIO KOHTPyeHMW, KOTOPYyIO 
Ha30BeCM KOHTpyeHUHeH, CONpaxKeHHOH NoBepxuHoctH (p,q). Sry Konrpy- 
CHIHIO MOMKHO CUHTATh aHaJOrOM [MaMEeTPabHO NOCKOCTH NOBepXHOCTH 
BTOPOrO NopsAyKa, ConpsAxKeHHOH HeKOTOPpoMy HanpaBsenuio. DoKycH 
KOHTPYeCHIUHM, CONpAKXeHHOH noBepxHoctTu (p,q), COB- 
maqawrT c TOUKAaMH CHMMeTPUH ITOH NOBEPXHOCTH 


Tloctynuso 
9 XI 1954 


UMTHPOBAHHAS JIATEPATYPA 


+ E. Vessiot, Lecons de géometrie supérieure, Paris, 1919. 2 E. PiicramdreAtin: 


de l’Ec. Normale, 6, Octobre (1877).?M. A. Ak uBuc, JLAH, 64, Ne 2 (1948). *F. Klein, 
Math. Ann., 5, 274 (1872). 
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Horaagqn Axagemun Hayx CCCP 
1954. Tom XCV, Ne 5 


MATEMATHKA 
J. Tl. KY IPSABILEB 
O JM®PEPEHUMPYEMbIX OTOBPAIKEHUSAX 


(ITpedcmaszeno axademurxom M. A. Jlaspenmoesoim 12 II 1954) 


Hacrosmaa 3aMeTKa NOCBALeHa H3Y4eHHIO HEKOTOPHIX OOMMX CBOLCTB 
nudepeulupyemblx oTOOpaxenuli oOacTeH eBKJIMZOBHIX npocTpaHcrs. 
B nepBoh yacTH pacCcCMaTpHBalwTCA KayeCTBeHHbIe CBOLCTBa, BO BTOpoH — 
MeTPHUeCKHE CBOHCTBA yKa3aHHBIX OTOOpaxennii. 

Ilyctp E”—n-mepHoe eBKuMLOBO MpoctpancTBo; G— o6macTb B HeM; 
f — auddepenuupyemoe oTodOpaxenHue oOnacTu G cnopa BE"; J — axo6uan 
oroOpaxenua f; G)—MHOxeCTBO HyeH skOOuaHa. Orodpaxenne f, 
y KOTOPOTO AKOOMAH HE MCHACT 3HaKa, Ha3bIBAeTCH OPHEHTHUPOBAHHHIM. 

Teopema 1. Cuabunh mpuHiun coxpaHenua O6nacrn. 
Tlycmbo f — opuexnmuposannoe omcOpascexnue u Gy ecmb u3z0Auposannoe 

-6 G muHoscecmso. Tozda 0rn Arbol nodobsacmu TCG ee o6pas f(T) 
makyce ecmb cOAacme. 

Carenactaue. Cua bHDKUNPHHOWUN MHHUMYMA HW MAKCUMYMa. 
ITycmb 6 OononHeHUe K ycrosusm meopewu f nenpepoleHa Ha 3aMKHy- 


mon o6Aacmu G; mozda makcumym, a ecau |f(x)|—0 * xa G, mo u 
munumym |f(x)| Oocmuzaemcx moAbKo Ha 2panuye cOnracmu G. 

Teopema 2. CnaOnh NpHHUuNn coxpaHeHuA OOMacTUH. 
TIycme f —opuexmuposannoe omobpascenue, mHoxcecmbo Gy He umeem 
BHYMPeHHUX mo4eK U BCE NOAHbIE NpooOpa3snu f(y) cymb O2panu4eHHole 
3amMKHymble MHODCeCMb6a; mozda OOpa3zs OOAracmu G npu omobpascenuu 
f makoce ecmb obsacms. 

Caeactspue. CnaaOuh npuunun MaxkcumymMa. J//ycmo 6 do-- 
nonnenue K yCnoeusm meopembl OmoOpancenue f nenpepbleHO Ha 3aM- 


KHymol oOAacmu G; mozda makcumyn |f(x)| docmuzaemcs bo scakom 
cayuae Ha epanuye oOracmu CG. 

OrmetuM, 4TO o6oOmleHHe 3TOFO CJeACTBUA Ha ciyual OTOOpaKeHuh 
B pocTpancrBe MeHEWero wHCa H3MepeHHH MO2KHO Halitu B padoTe 
apTopa (1), a B NpMBeseHHOM 3feCb BHAe OHO OBO NOAyueHO paHee 
A. M. PonusucKum (°*). 

B caenyromux teopemax 3 u 4 rpaHuua ¢ oOmacTH G cocTouT u3 
KOHeYHOFO 4uCIa BSaMKHYTHIX ToMONorMuecKuxX (#— 1)-MepHbIxX mceBO- 
MHOTOOOpasHii, WCTHHHBIM WAKA 2 eCTb Kakasi-1M00 43 [BYX BO3MOKHbIX 
opveHtanua rpanumbl o oOnacTu G, uepes v[f(Z), y] o6o3sHayaeTca Koa- 
cbuuuenT salensenua unKaa f(z) c TouKoh yE LE". Orodpaxenne f mpez- 
womaraeTCH HCMPepwIBHEIM Ha 3aMKHYTOH oOsacTu U. 

Teopema 3. Cua6nf npuHuun MuHumyma. /lycmb f — opuen- 
muposannoe omobpancenue, Gy He UMeem BHYMpPeHHUX mMOXeK, O — HALANO 
Koopounam npocmpancmea E" u »[f(z),0]=0. Toeda 


F(9|> min FO|>0 


Ons ecex xEG. 


* Uepes | f(x)| mMbl O603HayaeM MOMYAb pamMyc-BeKTOpa C HavatoM B Hayate KO- 
OpAHHaT H KOHWOM B TOUKe f(x). 
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Teopema 4. [IIpuyHuunm cooTBeTCTBUAH TpaHUl. ITyemo 


f — opuenmuposannoe omobpascenue, Gy — U30NUPObAHHOe MHOHCECMBO U 
omobpasicenue omobpasicaem zpanuyy o o0OAacmuU G B3aUMHO-OOHOZHALHO 
Ha epanuyy 3o' nekomopot obAsacmu G'. To2da omodpascenue f ecm 


63AUMHO-OOHOSHaAUHOe OMOOpanceHue G Ha CU’. 

BosppaTuMca Tellepb CHOBa K HCXOAHBIM UpeAMochlKaM. Chopmyupyem 
TEOPEMY, ABJIAIONLYIOCA B H3BECTHOM CMBICTe OOOOMeHHeEM KMaccHyecKoU 
Teopembl Pyme 1a cryyaa mupdpepenuupyeMblx oToOpaxKeHuli HM OUCH 
nowe3Hy10 pu LOKasarespceTBe pana Teopem. Uepes U; (x) 6yqem 0O03HadaTb 
map paquyca rf c IeHTpOM B ToUKe x, a yepe3 S,(x)— chepy, ero rpanuly. 

Teopema 5. /T7ycms xO EG, yO = f(x), J(x) #0 u g -— nenpepue- 
Hoe omobpascenue ob6Azacmu G 6 E". Tozda OAL Oocmamo41Ho MAABLX 
6>0 cywecmeyem ¢=<«(0)>0 maxoe, 1mo u3 p[f(x), g(x)|<e OnA 
xX € S3(x) caedyem: 


F(Us(x)} > Ue(y), — g [Us (x)] > Ue(y). 


H3 stToli Teopemb werkKo moayyaercx oO6o0OmjeHHe Teopemp! TypBuua. 
Teopema 6. J//ycme yOE@F(G) uw 60 Bbcex moukax noAnozo npo- 
o6pasa mouwku yO skoOuan J omobpascenut f omAau4eH OM HYAL. 
Ilycmb, Oanee, Sp — nocvaedosameAbnocmb HenpepoienHolx Omobpascenun 
(k=1,2,...)— pasnomepxo snympu o6zacmu G cxodumcs K OmMOoOpasceHnuto 
f. To2da, ecau npu Kascdom OmobpasceHun Zp NOAH NpooOpas mouku 
() cocmoum we Oonee 4eM UZ FTF mMOXeK, MOK NOAHEUL npoobpas3s 
f(y) cocmoum He 6onee 4eM U3 Fr mo4reK. 

Teopema 7. J/]ycmb nocredosamerbHocmb b63AUMHO-OOHO3HALHHLX 
HenpepolBHwux omobOpancenut gp, (R=1,2,...) pasHomepHo sbxympu 
obaacmu G cxodumca K f. Tozda skoduan J omoodpaacenus f He 
MeHLEM 3HAKA, ACCAL MHOICECMBO HyYAel AKOOUAHA NpedeAbKOZO OMOOpa- 
CeHUL ECMb UZOAUPObAHHOE MHOIICeECMBO, MO npedeAbHoe OMOOpancenue 
MAKICE B3AUMHO-OOHO3HAYLHO. 

OueBuaHO, YTO 3TO eCTb OOOOMleHHeE XOPOIO H3BeECTHOH TeEOpeMbI O 
peweswe NOCAELOBATeAbHOCTH OMHOMCTHBIX AHANIMTHYeCKHX MyHKUMH, 
KOTOpPad COMe€pXKHTCA B HalleH KaK 4aACTHbIM Cayual. 

3aMeTHM, 4TO TeopemMa 6 MoxeT ObITb c yCNexoM IpHMeHeHa K 
OWeCHKe AKOOMAHA TpeebHOrO OTOOpaxeHuA Yepe3 AKOOMAHHI CXOAAMeliCA 
MOCe LOBATeIbHOCTH: 

Teopema 8. J/lycmb nocaedosamersnocms dugdgdepenyupye mo1x 
omobpasncenun fn OOAacmu G cxodumcsa pasKHomepHo buympu G Kk Oug- 
epexyupyemomy omobpamenusw f; mozda 


Jimint JJ... \\Jn(x)|da> |J.-- || so] aG 


(30ecb Jn — AKOOuaH Omobpancenusn fr, n=1,2,...). 

OcHOBHBIM amnaparoM MpH OKasaTebcTBe NepeyHcJeHHHIX TeOpeM 
ABAACTCH allnapatT OObIYHOH reoMeTpuyecKok Teopun yHKyMl WeicTBUTe b- 
HOrO TepeMeHHOTO HM allmapaT CTeNMeHH HENPepbIBHLIX OTOOPaxeHHl, KOTO- 
pbId MpMMeHAeTCA MeTOaMH, ° pasBUTbIMM, HallpHMep, B padorax aBTopa 
(7,3). [IpuaoxKenne yKa3aHHbIX pe3yAbTaTOB MOXKHO HaliTH B 3aMeTKe 
apTopa (4). Ormetum, 4To NOMyyeHHble yTBepxXAeHuA MerKo O6ObmarTCA 
Ha CHe€WMaIbHbIe KaCCbl MpOCTO HeNpepbIBHBIX OTOOpaxennit. Jaa noay- 
YeHHA COOTBETCTBYIOMNMX COPMyAupOBOK Hao BMecTO aKOOnana J(x) 
PpacCMaTpMBaTb CTeMeHb OTOOpaxeHuA {(X), B YacTHOcTU, NOR Gy MOHUMATh 
MHO#KeCTBO TOUeK G, B KOTOPHIX CTeNeHb OTOOPaxkenuA OOpalmaerca B 
HyJb. B reopemax 2 u 3 nano emje norpedoBath, uTobnt f(Gy) He uMeso 


BHYTPeHHUX TOYeK. B Teopeme 8 unrerpau \\--(iseglae clenyer 3a- 


PPh 


| MCHHTb BapHallueH oToOpaxenua f (cM. 3ameTKy aprTopa (5)). Yxaxem, 

| HaKOHeH, TO ycoBuaA Teopem 1I—7 HeOOXOZMMBI B TOM CMbICIe, 4TO 
Np OTKa3e OT Kakoro-MO0 u3 HUX CiOpMyMpOBaHHle yrBepxAeHuA, 

| BoooIe TOBOPA, NepectawT G6LITb BePHbIMH, YTO NOATBEpxRMaeTcA coorT- 
BETCTBYIOINMMH MpuMepaMu. 

PaccMoTpuM Telepb OAHY BapHalMOHHyO samauy Teopun oTOOpaxenuii. 
IIpu ancdepenuupyemom oroOpaxenun f oOnactu G Kax bi 6ecKoHeUHO 
Maibiii map U,(x), «€G, nepexoqur B 6ecKoHeyHO MaJbIli smMNCONA Cc 

_tloyocamn pi, re O< 9) K pgp K++ < pn. Mlonomumh; = ei /r (¢ = 1, 2,...,2) 
H Ha30BeM A; COOCTBCHHHIMM 3HaYeCHHAMM OTOOpaxeHuA f B TOUKE x. 

Teopema 9. Omo6pascenue o62acmu G, ocyuecmersmwmee MUHUMYM 

PyHKYyUOHAAA 


o(f)=(f--- (Ga ++--- Hyde 


6 KAacce nenpepsleHo Ougbdepenyupyemolx OmoOpanceHul, y KoOMOpKLx 
Guxcuposano zeparnuunoe omobpascenue, ecmb zapmonuuecKkoe omobpa- 
mcenue oOsacmu G. (Mot npednonazaem npu amom, 4mo o6Aacmb G 
mako6a, 4mo OAA Hee umeem Mecmo KAaccu4ecKui npunyun Japuxse.) 

B 3aKm10ueHHe MepelieM K Me€TPH4eCKHM TeOPeMaM JIA OTOOPaxKeHHA 
f, CHOBa yROBJeTBOPAIONIerO TObKO TeM TpeOOBaHHAM, KOTOPHIe ccpop- 
MY/JIMpOBaHbI B Haase CTaTbu. 

Teopema 10. Muoscecmeo DCf(G) umeem xzedezoscKyw mepy 
HYAb moz@da ll MOAbKO mozda, Kozda 


mes [f} (D)\\ Go] = 0. 


Teopema 11. Muoscecmeo DCf(G) u3smepumo mozda u morbKo 
moz0a, Koz0a u3smepumo mnoocecmeo f-+(D)\G,. 

Teopema 12 (0 tTouKax mnuaotHoctu). AAt noumu bcex mou1eK 
xXEEX\G,, 20e E—npouzsorbsnoe usmepumoe munozcecmseo, ECG, umeem 
mecmo: 
mes [f (U, (x) () £)] 


axes Us 


lim 
T—0 


Cnenctsaue. Aun noumu scex x€E\G, umeem mecmo 


mes [fU, (*) [) £] 


mes [U,(x)M 4] | (x)|- 


lim 

r0 

Teopema 13. Cywecmsyem pa36uenue muoscecmba G\Gy Ha no- 

napuHo we nepecexawuuecn B-muoncecmea (KAacca He bolle BMOpOz0) 
co 


E,, E1, Ex,...: GXGg=U Ex, makue, umo mesEg=0, a na Kazcdom 
s k=O 


Ly (k = 1,2,...) omo6paacenue f 63AUMHO-OOHO3HALHO,. 

Teopempt 10—13 goxa3biBalorca OODIUHBIM MeTOAOM TeOpHH PyHKuMH 
TelicrTBUTeAbHOTO MepeMeHHOTO M HaXOAAT CBO MpHMeHeHHe, Halpumep, 
Ip HaxOKMeHuM KPuTepHeB CYMMMpyeMOCTM cTeMeHeH aKOOMaHa, mpH 
u3y4eHuu o6o6mleHHOrO uNTerpasa CruuibTbeca OT PyHKMM 0 OTOOpA- 
KCHMIO, B 3€MeHe NepeMeHHOTO B KpaTHOM uMHTerpase UT. ON. 


MOocKoBCKHii *Pu3HKO-TexXHNYeCKHH Moctynuto 
HHCTHTYT 8 Il 1954 


LIMTHPOBAHHAA JIMTEPATYPA 


1 J]. 0.Kyapapues, Matem. cOopn., 32 (74): 3, 493 (1953).° A.M. PotHaAHCKH it, 
JIAH, 72, Ne , 45 (1950). * JI. 0. Kyapsasnes, Matem. coopn., 33 (75): 2, 389 
1953). 4 JI. I. Kyapasues, JAH, 92, Ne 3, 469 (1953). 5 JI. J. Kya panes, 
Ve Matem. Hay, 8, Ne 2 (54), 164 (1953). 

923 


: 
7 a 
: 

5 

- 


r 
* 
— 


(hat beta 


cE ars | 
ep o*ogdeura Bear Tih) 
WA) areas 
+ OS US Tita Whit eel zi Aeeti 
‘ i 7 a bibs a 
Fi oi me FR 


, , p rTP fc 
he ~~ : ) ~ 
TT te : eat I pie 


~, 
. 7 
. 
} 
: “4 ie iy 
<— ~ re r 
= 
t 
= 
m ay ; 
” . 
1 oe 
¥ Z ‘ 
| 
ie’. 
¥ 
‘ 
i fi 
: Tone A j i ‘re | } 0 
eyo ee t 7 
‘ 
} rs =. 
; 7 
. 
. 
‘ 
~ } 4 7 
beg 
i ‘ 
s 
U ; hee 
Af 


Jorkaagm Akagemun Hayx CCCP 
1954. Tom XCV, Ne 5 


MATEMATHKA 


AkayeMHK M,. A. JIABPEHTbEB 


YCTOMYMBOCTb B TEOPEME JINYBUAIA 


Ilyctb cuctema 
B= f(A), 


u=u(x,y, 2), v=v(x%,y,z); w= w(x, y, z) (1) 


pealM3yeT romMeoMop@Hoe oTOOpaxeHHe OOnactH D mpoctrpaucrBa ToueK 
A(x, y,z) Ha oOnactb A mpoctpanctBa Touek B(u, v, w). Met 6ynem 
B JaIbHeHINeM MpeqnodaratTh, uTO Bce dyHKunu (1) zudhdepenuupyemyr 
H 4TO BC€ YaCTHbIe NPOWU3BOAHbIe MepBOro NOpAAKa YAOBAETBOPHIOT yCu0- 


Bui Teubplepa 
| cal iF Felwl< RAA", 


roe ku a, OC a<1,— gzBe nosoxuTembHbIe NOcTOAHHBIe; AA’ — pacctTos- 
Hue Mexy TOUKaMH A u A’. IIpumem Takxe, 4TO PyHKWMOHAIbHbIN ompe- 
WeauTedb cucrempl (1) sciozy B D nonoxutTesen. 

IIpu sTuax ycaopuax cuctema (1) OyaeT nepeBomuTbh KaxK yO OecKo- 
HeyHO Masyio chepy S oomnactu D B OeckoHedHO MaJbIh amMNCouL & 
oOmactu A; o603HauHM Yepe3 p OTHOMWIeHHe HaMOObMIeH OCH K HaWMeHb- 
wel ocv 31uncouna ¢, 1<p=p(x, y, Z). 

JI“yBuib ToKa3a1, TO ecw p==1, TO oTOOpaxenne (1) Bcerza cBO- 
JMTCA K CABMTY, NpeoOpasoBaHulO NOMOOuA HM MHBEpCHM; MHAYe YTOBOpA, 
JIuypuaiemM Obilla MOKa3aHa HEBO3MOMKHOCTb KOH(OPMHOTO OTOOpaxennA 
TPEXMEPHBIX OOmacTel *. 

B wacTrosueH 3aMeTKe A MMEIO B BUALY OTMCTHTb 1Ba pesybTaTa, ycrTa- 
HaBJMBalollve, B HEKOTOPOM cCMBICe, yCTOHYHBOCTb OTMedeHHOrO 
cBofictsa oTo6paxenua (1) upu p=1. Mb noKka3saim mpu HeKOTOpDIX 
JONOIHUTCIbHEIX YCJIOBHAX, ITO ECM p ONH3KO K eMHMIe, TO OTOOpa- 
menue (1) 6143KO K AMYBHJJIeEBCKOMy. 

1. Ilycth o6nactb D — egunusnaa cepa, a A mpnnansexut enunny- 
HOH cdepe. O6o3HauuM yepe3 

B= L(A) (2) 


oTroOpaxenue cibepbl, MOyyaemoe ee CBHIOM, a TAKKe NpeodOpasoBaHuAmu 
noqooOua HM uHBepcuu. OroOpaxenue (2) Oy eM Ha3bIBaTb IMYBUIJeCBCKUM. 
IIpu stux o603HaveHHAX HM IPHHATHIX YCAOBMAX MMEET MECTO CeLyI0- 


mai TeopeMa: 
* B w3BecTHbIX MHeE OKa3aTembcTBax Teopemb! JinyBHsaA npeanonaraetca, TO PyHK- 


wun (1) TpwxKAbI AuppepenuupyeMbl, OHAKO HeCTPYAHO MOKasaTb (MCMOMb3yA NPHHWAN 
Jiupuxe), 4TO H3 MpHHATHIX HaMH yCaOBHH Ha (1) MH H3 p=1 aBTOMaTHYeCKH BBITeKAeT 


Meorpannyennand qudpepenuupyemocTb Bcex dyHKyHi (1). 
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Teopema 1. Ecau npu omobpazsicenun (1) 
B= f(A) 
eounuunoi coepot S na 1acmb edunurnol cpepor umeem 
Oa pla, 


mo xaidemcah sauysuranescKoe Oomobpascenue (2) makoe, umo 6 cg@epe 
paouyca r,r<1 (Konyexmpuseckou S), Oydem umemb 


|f(A)— L(A) <v, & 4 1), 


20e€ » — VNusepCaAbHaAL Pynkyusg, npuwem 


limp (2, 2, &, r) =O, 
e—0 


JoKa3aTeAbCTBO IPHBeACHHOH TeCOPeMbl OCHOBAHO Ha M3BeECTHbIX CBOH- 
CTBaX KBa3H-KOMPOpMHBIX OTOOpaxKeHHH NAOCKHX OOMacTeH. ODTOT MeTOR 
He Ja BO3MOXKHOCTH BHIACHUTh BUA PYHKIMM |, a TaKKE HE MaeT OTBETA 
Ha BONPOC: HeJb3H JIM 3aM€HHTb B YCJOBHAX TEOPeMbl YHHBEPCaJbHylO 
dyHKunio p = v(c, k, a, rf) yHupepcatbHol dyHKuuel v= v(s), limv(e) =0, 

E—0 


3aBHCAMeCH TOMbKO OT ¢? 

Tlo1yuutTb yKa3aHHble yTOUHeHHA Yatocb TOAbKO AAA oOTOOpaxeHnit 
c oceBoH cumMMeTpuel. 

2. Ilyctp o6nactp D ectTb e/MHMUHDIN OeCKOHeCUHBIH WHAHHAp 


Ce yr aie? 1 (3) 


o6o3Hauum uepes B=kA-+a sauHeHoe MpeoOpas0BaHue mpocrTpancTBa 
A: 41=kx +a, v=ky, w= kz, rye R>0O, a a — npoussombuoe pelicTBu- 
TeabHoe uuco. IIpu stux OO03HaueHMAX MMEeET MeEcCTO CaeMyloMlaAn Teo- 
pema: 

Teopema 2. Ecau omobpaacenue (1) 


B= f(A) 


edunuunoeo yuAUnOpa (3) Ha 4acmb edunUXHO2ZO YUuAUHOpa V+ we< 1 
ob6radaem ocesol cummempuelt u ecru 


O< PD I<, 


mo Halidemcsx Aunetinoe npeoOpa3zo0sanue RA+ a makoe, 4mo 6 YuANH- 
Ope C 6ydem umemd 


| f(A) — (kA + a)| <P (Ro, X)2, (4) 


20€ »»— YHUGEPCAAbHAL Pynkyus KoopOunamol X u napamempos ycAo- 
eust Tenrsdepa k u «a. 


B ycaosunx meopemo npasyio tacmb (4) mMoocHo 3amenumd Boipazice- 


nuem d(x) v(s) 
| f(A)—(RA + a)| <A(x) v2), 


20e h u v— 06e yuusepcanouwe HynKyun. 


Tloctynuno 
4 Il 1954 
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Aoxaage Akayjemun Hayr CCCP 
1954. Tom XCV, Ne 5 


MATEMATHKA 


lr. H. MONO%KU 


TEOPEMA O COOTBETCTBHU FPAHUL HW BAPHALLHOHHBIE 
TEOPEMbI JIA HEKOTOPbIX JJJIMNMTHYECKUX CAUCTEM 
JU®OEPEHLMAJbHbIX YPABHEHMM 


(ITpedcmasrzeno axademuxox JI. H. Cecosum 12 II 1954) 


B paOote ycTaHaB.MBaloTCa TeOPpeMa O COOTBeTCTBUM TpaHH MW par 
BapHalWOHHEIX TeCOPeM JIA JIMMMNTMYeCKOH CHCTeMbI ypaBHeHuli * 


au,+ biy—vy=0, du,+cuy+0;=0, (1) 


3 = ac —(*4)'S0, a>0. 


Teopema (o cootsetctTsuu rpanul). //ycmbs 6 o0O2acmu G 6 nNAOCKO- 
cmu z=x-+iy u, Vv sbAsIOMCcH HenpepolsHo Ouddohepenyupyembimu 
pewenusmu cucmemob. ypacnenui (1), 20e a, b, c, d— 3adannwle 6 06 Aa- 
cmu G gyxkyuu om x uy, UmMerWUue NpouseodHble, yOobAembOpsIOWMUe 
ycnosui H u makue, mo m<a,c,6<M; |b|, |\d|< M; m, M—no- 
AoncumeAbnole nocmosnnole; G—obsacmbs 6 nAocKocmu w= f(z)= 
=u+iv, coomeemcmseynowan G **, 

Tozda, ecau bce 2paxuunoe mouxu Lu L* o62acmett G u, coomeem- 
cmeexno, G* docmuscumol, mo Pyxnkyud w= f(z) u ett o6pamnan Pynk- 
yust z2=f '(w) pasHomepHo Henpepolenol 6 3amKnymuUx oOsacmAXx G+ L 
ul, coomeemcmeenno, G* + L* u dawm b3auMmMHO-OOHOSHALHOe U NENpe pbib- 
Hoe Ccoomeemcméeue MEICOY MOXKAMU IMUX B8AMKHYMYX OOAAaACMeLL, 

B caMoM jee, nomaraa 


: ca , eye 
Catt = — ey —y) +i[(x— x) —2£2 0) |, 


Cheadle Vo 
ars U+V), Cea ae 


Te HHACKC HYJMK yKasblBaeT 3HaueCHHA BEHYHH B PUKCUPOBAHHOH TOUKE 
Z ( G, nomyuaem HepaBeHCcTBa 


A (2) > Ay Ag As, A(Z)<Ar Agha, 


w=ntiv=7—U i( 


rae A(Z), 4(Zo)— MAKCMMaJIbHOe M MHHMMA@IbHOe pacTHKeHHA yHKIHH 
w= f(z) BTOUKe 2; Aj, i (C= 1, 2, 3)—TO xe caMmoe, HO B IpHMeHeHHL, 
COOTBETCTBCHHO, K dyukuuam C=C(z), o=0(C) u w=w(o). Ho Ay =), 
(3), a Ky = A,/d, u Kz = Ag/dg B cooTBeTCTBUM Cc OOMuMU PopMyaMu (2), 


* Hayaso uccieqoBaHuh npexesbHBIX CBOHCTB pellleHHh KpaeBbIX 3afay Mpu HSMCHe- 
HMM OO"aCTH MO02%KeHO B padotax M. B. Keagpuua u M. A. Jlappentpesa (’). 
*& Coxpanenue OOJacTH AA cucTeMbl ypaBHeHuH (1) ycTaHOBIcHO B HalllMx pa6o- 
Taxe(235)) 
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a caeOBaTebHO, u K(z)= A(z)/A(z) paBHoMepHO orpaHHueHbl B OOaCTH 
G. Tlomaraan renepb 0<C6 <j f (Zr) —f (Zar), THE Zir W Zar — TOUKH OOA- 
ctu G, wexKallve Ha nepeceyennu oKpyxHOcTH |z—P|=r c #XOpmaHO- | 
BLIMM TOyuHHTepBatamu T, u [,, onpeAe.AIOWMMH OHY WM TY Xe AOCTH- | 
mwuumylo TouKy P Ha L, npuxoqumM kK HepaBeHCTBy 


83; R 


8? In Bey: \ ao\ be | rar, 


ir 2 


rae R, ¢«—NOMO#KUTeIbHBIe NOcTOHHHbIe (¢<_ A); 6;, Hu 0, — apryMeHTHI 
Touek (2,;,—P) u (2, — P); d/ds — npou3BoqHaA HO HaNpaBeHuI OKPyX- 
Hoctu |z2—P|=r. Orcioqa nosmyyaem HepaBeHCTBO 


92, 
pin < Ink \ do 


81, 


A(z)A(z)rdr<2nkKS, 


i er yo] 


roe K u S—xoneunble nocrosuupie; S — BepXHAA rpaHb WaomaH oOua- 
cTeli, comepxxamjuxca B G. M3 nocnennero HepaBeHCcTBa CwJIenyeT cupa- 
BE IMBOCTbh TEOPeMBI. 

Caenctsue. Myc dyxxuua w= f(z)=u-+iv orodpaxaer Kpyr 
'z|<{1 na samannyio oOsacTb G* B naocKocTH w=u-+tv*. Torna Waa 
Toro, YTOOLI 9Ta (PPYHKUMA WaBasia B3a4MHO-OHO3HAUHOe 
WH HeNpepbIBHOe COOTBETCTBHe Me@X AY TOUKAMH 3aMK- 
HYTHX OOnacTreh |Z|<1 u G*+ L*, HeoOxozumo xu JO- 
craTOuHoO, uToOn! rpanuya L* oOnacTtu G* 6bina 2*xopza- 
HOBOH KPHBOH. 

Ilyctb G—oOsacTb B nN0CKOcCTH Z= x + iy, orpa- 
HHMYeHHaA ABYMA NOTCHWHAIbHBIMH JHHuAMH AB, DC: 
t|,,=9, u|p>-=H =const >0, u AByMA .MHHAMH TOKa 
AD, BC: v|,n,=c= const, v|,.-=e+Q=const >c; 

Puc. 1 w= f(z)=u-+iv— komnseKcubl MOTeHIMaI, COOTBeT- 

CTBYIOIUWMH OOnacTH CG, T. e€. pelleHHe CHCTeMbI ypaBHe- 

Hui (1) pu yKa3aHHEIx KpaeBbIx ycJoBpuax; Vu=uy+iny, L=AB+ 
+DG-+AD-+ BC, L’=AB-+ DC (cm. puc. 1). 

Ilycrs G, C G— o6aactb, noayyaiomanca u3 G nyTeM Bapuwalun ee rpa- 
HMYHBIX TOTCHUMAIbHEIX JIMHHH WM JIMHAM TOKa; W, = f, (Zz) =u, + iv, — 
KOMIWIE€KCHHIN NOTCHUMAT, COOTBETCTBYIONIMH OOmacTH G,, wu BOOOMeE BCe 
BCJHUHHbI, B3ATHIC C MHACKCOM @AMHMMA CHM3Y, OTHOCATCA K OOmacTu C4. 
IIpu samene oOuactu G o6nacTbio G, 3HaueHve NOTeHWMaIbHON dbyHKWMU 
“ Ha JIMHYM HauMeHbIero NoTenyMaia AB uv Ha NOTeHUMaIbHOH sMHuH, 
eH COOTBETCTBYIOWCH, YCJOBMMCH BCe€ BPeMA CUMTATb PaBHbIM HyvoO, a 
NO], COOTBETCTBYIOINMMH JIMHUAMM TOKA Oy/eM NOHMMATb JMHMM U(X, Y) = 
= VU, (x, y) = const. 

IIpu samene o6nactu G o6sactbio G, 3a cueT u3sMeHeHUA KpPaecBbIXx 
yCNOBMH TyTem cMemmeHua OHO us ToUeK A, B, C, D Barony rpannupl 
G vu pw BLaBAUBaHHM OMHOM U3 TPaHMYHIX NOTeCHUMAIbHBIX VJIMHME HM 
JMHHK TOKa, HO IIpH HeM3MeCHHBIX TOUKAX MX Pasesa U pH HeH3MeCHHOM 
3HaueHuu fT umeloT MecTO CJeAyIOMMe TEOPeME: 

Teopema 1. //pu ymenowenuu nomenyuarsnoi aunuu: a) Q,< Q; 
6) |Va,|>|Va| wa neuzsmennoi uacmu ymenbuaemoti nomenyuanrcnon 
AUHUN K BOAUZU ee KONYA Ha Heusmennow AUHUL moka u |Vu,|<|Vul 
Ha HeU3MeHHOK 4aCMU YbeANUUGAeMO AUHUU MOKA, NA Heusmennoii 
NOMCHYUAAbHOK AUKUN U BOAUZU ee KONYA Ha HeUsMeHHON AUNUU moKa; 


* CymlecTBopanke Takoro oTOOpaxenua ycTanoBeno M. A. JJappentbesnm (5). 
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| 


| 


B)é@G,+Ll,—L,L 6ydem u,>u, ecau ymenouaemca NOMECHYUAAHAA 


ANHUA HAUMeHbUe2O NOMeHYyUANA, U y,<CU, eCAU YmeHbUAemcsA nomen- 
—YuaAoHad AUKUL HANOOAbUEZO NOMeHYUaAA, TY) AUHUL moKa Bb G,+1, 


OMOODEUZAIOMCH OM YEEAUYEHHON AUHUL MOKA, CCAM NOCACOHIOIN Cuumamb 


~ coomsemcmeéywel camo cebe. 


Teopema 2. /Ipu sdasausanuu nomenyuarcnoi aunuu: a) Q, > Q; 
6) |Vua,|>|Va| na neusmennok nomenyuancnoi aunun u b6Onusu ee 
KOHYOG HA AUHULX moKa u |Vu,|\|<_|Vu| na neusmeHnot 4acmu BoabAU- 
6aeMON NOMeNnUUAAbCHONK AUKUU U BOAU3ZU ee KOHYOR HA AUKULX moKa; 


7 ta 
B) 6G,+L1,—LL O6ydem u,>U, ecau sdasrausaemca nomenyuansnas 
AUKUL HAUOOAbUMEZO NOMEeHYUAAA, U Uy<U, ECAU BOABAUBAeEMCA NomeH- 
yuanbHad AUHUA HAUMeHbIUEZO NOMmenyUasA. 

Teopema 3. //pu b0asrusanun Aunuu moka: a) Q, <Q; 6) |Va,|< 
<_|Vuz| na neusmeHHol uacmu BOabANBAeMOL ANHUUL MoKA u HA OOHOL 
UZ NOMECHYUAASHOLX AUNUM U, KPOMe mozo, Ha Opyeol nomenyuanrbnot 
Annu WAU |\Vity|<|Va\|,uau |Va,|<| Vu| 662u3u ee Konya, npumbKatn- 
wezo K B0abANEAeMON AUKUL moka, uU |Vu,|>>|Vu\ 6O2u3su Opyzoz0 ee 
KOHYA, npuuemM HA HeUZMeHHOW AUNUU mOoKa 6B NepbomM cAY4uae Oydem 
|Va,|<|Va| s62usu xonyos u |Vu,|<|Va| sxe Konyos; a 60 bmopom 
cayuae |Vu,|<|Vu| s62u3su Konya ee, npumolKamwezo K Nnomenyuard- 
Hol AUKUU, HA KOmOpoi |\Vu,|<|Vul, u |Vu,| > |Vu| s62u3u dpyeozo 
€€ KOHYA;, B) HA HEUSMEHHOK 4aCMuU BOABANBAeCMONK AUHUU MOKA 1, >U 
cO CMOPOHbL AUNUN HaUOOAbUWEZO NOMeHYUaNA U Uy<u CO Cmopone 
AUKUL HAUMEeHbULEZO NOMeHyUaAa, TY) AUKUU moKa 6B G,+L, omodsu- 
2amomcs OM BOABACHHON AUHUL MOKA, ecAU nocAeOKIOIN CLuMamMbs CoOM- 
semcmseyrwel camo cede. 

IIpu Trex #e ycaOBuAX, HO IpH HeM3MeHHOM 3HaueHHH Q uMelT MECTO, 
COOTBETCTBEHHO, CJIeLyIOUlue TeOpeMEl: 


Teopema la. //pu ymenowenuu nomenyuanronon Aunuu: a) Hy >A; 
6) | Vu,| >| Va\| xa xeu3smennot 1acmu ymMeHbWaemol NomenyUaAcHol AU- 
HUM, HA HEUSMCHHON AUKUU MOKA U BOAUBU Ce KOHYA Ha Heu3smMeHHOK nomeH- 
yuarAbnou AuHuUu u\|Vu,|<|Vul| Ha HeUusMeHHOL 4acmu yeeAu4usaemol 
AUKUL MOKA U BOAU3ZU eC KOHYA HA HEU3SMEHHON NOMeHYUAAbHON AUKUL; 
B) W, >u 6 G,+L, ene HeUusmenHO 4acmu YmenbIUaemMOoL nomeHyuan- 
HOW AUNUU, CCAU YmMeHbIAeMCcA NOMEeHYUAACHAA AUKUA HAUMEHSIULEZO 
NOMEHYUANA; CCAU HCE YMeHbULAeMCA NoMenYyUAaAbHAL AUHUA HAanOON- 
mezo NOMeHYUaAAA, MO Uy > Wl HA HEU3MEHHOU ee “aCMU U Ha HeU3ZMeH- 
HOW AUHUU MOKA U U,<_u HA HeEUZMeCHHONK 4ACMU YeeAUUUEAeMON AUHUL 
moka; Tr) AUuHUU moka G,+L’ omodsuzaimmcsz om yeeAnieHHou AUK 
MOKA, CCAM nNOCACOHIOIO CLUMAaMb COOMbemcmeBbylolMel Camo cebe. 

Teopema 2a. /7pu sdasausanuu nomenyuanonon aunuu: a) H,<H; 
6) |Vu,|<|Vu| na Heusmennoil “acmu b0abAUBAe MO NOMeHYyUAaAbHOU 
AUHU U Ha OOHKOW U3 ANNU moKa U, KpOmMe mozo, Ha Opyzol AUKUU 
moka uau |Vu,|<| Val, uau |Va,\|<|Vu| bdau3su ee Konya, npumol- 
Kaiol4e20 K bOabAUGAeEMON nomeHnYUaAoHO AunUU, u|Vu,|>|Vu\ 6OAusu 
Opy2oz0 e€ KOHYA, npuLemM HA HEUZMeHHOW NOMCHYWAAbKON AUHUU 6B nep- 
60m cay4ae Oydem |\Vu,|\<|Vu| e6nausu Konyos u |Vu,\>|Vu| bHe ee 
KOHYUOB, a 60 Bmopom cAyLae |Vu,|<|Vu| 662u3zu Konya ee, NpUMEI- 
Kawwezo K AUNUL moka, Ha Komopoit |\Vu,\<|Vu|, u |Vu,| >| Vu! 
eONu3u Opyzo2eo ee KOHYA; B) Uy<u 6 G,+L, bHe HeusMeHHOU 4acmu 
COABAUCACMOI NOMECHYUAALHOW AUHUU, ECAU bBOABAUCAeEMCA AUNUA HAU- 
MeHbULe2Z0 nomenYyuaAa, eCAU m9Ce BOABAUEAeMCA AUHUL HAUOOAbWEZO 
NOMmeHYyUuaNa, MO U,<_u Ha NeUZsMeHHOU ee “acmMuU, Ha OOHOU U3 AUHUU 
moka wt Ha Opyzok AUKUL moKa BOAU3U ee KOHYA, NpUMbLKATIOI4e20 
K BOabAUGAEMOL NOMEHYUAALHO AUNUU, U Uy >U bHE KOHYOB HA 60a- 
BACHHOW L4ACMU NOMEHYUAAHON AUHKUU. 

Teopema 3a. [pu sdasnusanuu aunun moka: a) H, > H; 6) Val 


2 TAH, r. 95, M5 929 


>|Vul| xa Heu3sMeHHOW AUHUU MOKA U bOAUZU ee KOHYOB Ha nomexH- 
YuaAbHoX AUNUAX UW |VU,|<(|Vu| Ha HeU3sMeHHOK “acmuU BOAbALEAe MONI 
AUHUL MOKA U BOAN3U CC KOHUOB HA NOMEHYUAALHUX AUHUAX; B) Uy > Ul 
Ha HEUSMEHHON AUHUL MOKA, A Ha Heu3sMeHHOK 4acmu BdabANEAeMOL' 
AUHUM MOKA Uy > CO CMOpoHdL NomeHYyUaAoHOK AUHUU HAUOOALUEZO) 
nomenyuana ut u,<u CO CmoOpoHbl AUHUL HaUumeHbIUezO NOomenyUara;, 
Tr) Aunuu moka 6 G,+ L’ omodseueaiomcs om BdabAeHHOW AUHUU mMoKA,, 
CCAU NOCACOHIOID CUlumMamb CoombemcméBbyinlmel Camolt cede. 

Cnpapeamupoctb mm. a), B), r) reopem 1, 2, 3, la, 2a, 3a Aan mpous-- 
BOJIbHBIX OMHOCBA3HHIX OOacTeli, OrPAaHHYCHHHIX XKOPAaHOBbIMH KPHBHIMH, 
uu. 6) B NpewnooKeHMM, ITO TPaHWYHbIe NpeewbHbIe 3sHayeHHA VU u 
Vu, cyllecTBYIOT, CleLyeT U3 TeEOPeMbI O COXpaHeHHU OOMACTH LAA 91MM- | 
et pet Mad IupPepeHUvaIbHbIX YypaBHeHuH, YCTaHOBJICHHOH Hamu 
panee.G,°). 


Tloctymuso 
27 | 1954 


LHTHPOBAHHASA JIMNTEPATYPA 


1M. B. Keagpnwm, M. A. JIasBpeutbes, M38. AH CCCP, cep. marem., Ne"4, 554 | 
(1937). #T. H. Tloaowxunh, TAH, 58, Ne 7 (1947). *T. H. Tloaoxukh, Matem. 
cOopu., 32, Ne 3 (1953). 4T. H. Noroxuit, TAH, 63, Ne 6 (1948). ®& M. A. JlaB-} 
peutbes, M3s. AH CCCP, cep. matem., 12, Ne 6 (1948). 
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1954. Tom XCV, N 5 


MATEMATHKA 


tO. H. COPKHH 


O BJOXKEHUN CTPYKTYPOHAOB U CTPYKTYP 


(ITpedcmaszeno axademuxonu A. H. Koamozoposum 18 II 1954) 


Hsenc (*) pea npoOsemy ToxmecTBa Aaa mo60oro Kanacca W-anre6p 
TakOTrO, 4TO BCAKad HeNOHa xz W-anreOpa sToro Kvlacca BOKuMa B A-anreOpy 
gToro x#*e Ksacca*. Jlanee Hseunc, onupascb Ha Teopemy Makuuaa (?), 
MOKa3aHHyW Takxe y Bupxroda (3), 0 BAORKeHMM YACTHYHO YNOPAAOUCHHDIX 
MHOMKECTB B CTPYKTYPHI, yTBepxXAaeT, YTO TEM CaMbIM pelleHa mpob.ema: 
TOMMECTBA JIA CTPYKTYp. OHakO JA TAKOTO 3aKJIOUeCHHA HEOOXOAUMO, 
YTOOLI NOHATHA YACTHYHO YNOPALOYCHHOTO MHOKECTBA HW HENOTHOM cTrpyK~ 
TYPbI coBnaqaiu, 4YTO H yTBepxXaeTca BCKOb3b Mpencom. B selicrBn- 
T@JIbHOCTH, OJHaKO, 9TH Ba NOHATHA, XOTA HM TECHO CBA3AHI Apyr 
C J[PyTOM, HE ABJAIOTCA TOKACCTBEHHDIMH, HW JIA NPHMCHUMOCTH TEOpeMbI 
Hsenca K CTpyKTypaM HeEOOXOMMa TeEOpeMa O BJIOMKCHHM HENOMHbIX CTPyK- 


Typ B CTpykKTypbl. B pzambHeliiiemM, WA KpaTKOCTH, MBI OyeM Ha3biBaTb 


HeENOJHbIE CTPYKTYPHI B cMbICIe MBenca cTpyKTYPOULAaMH. 

B mpeauaraemMoH. 3ameTKe yTOUHAeTCH OOBEM NOHATHA CTPyKTypousa, 
BBIACHCHa CBA3b CTPYKTYPOHOB C YaCTHYHO YMOpAROYeCHHbDIMH MHOXKe- 
CTBaMH HW YKa3bIBaeTCA BJIOMECHUE CUCTHHIX CTPYKTYPOHAOB B CTPyKTYPOHAbI 


¢ Tp€MA OOpa3syiOuMMH, H3 4ero, B YaCTHOCTH, BbITCKACT BO3MOXKHOCTh 


BJIOMKCHHA CUCTHEIX CTPyYKTYP B CTPYKTYPbI C TpeMA OOpa3syIONIMMH. 
Ecuu B KayecTBe @KCHOM CTPyKTYpOHAa paccMOTpeTb Cue YyIOWLyI0 
cucTemy 2: 


fer aa; Loyna-piea =a; 
AL) @U(6Uc)=(aU 6)UG An) an(b6 Nc) =(aNn db) Ne, 
Ke) 2 b= 0b Ua, Ka) OO: =) fia, 
Ct) @U (an b)=a, C4) af (aU 6)=a, 
Ci) (@N 6) Ua=a, CA) (aU 6) Ua=a, 
Co) €U(6Na=a, Ch) aN @U a) =a, 
Ct) (6 a) U a@=a, Cy) (6 Ua) Na=a, 


0, B TO BP€MA KaK JIA CTpyKTYp CyMecTByeT OOMIHE MOJIHbIX MHHH- 
MaJIbHBIX NOcucTeM, onucaHHBbIX IO. MH. CopKuupi (*), 1a crpyKTypouoB 
UMeeT MEeCTO CJIeMyIOMlaA TeOpema: 

Teopema 1. Cucmemo 


Ts Se | Lf G2 S55 
QO ZeX 


SBAMIOMCA NOAKUIMUL U MUHUMAASHULMU OAA CmpyKmypoudos. Amumu 
NOOCUCMEMAMU UCLEPNbLEAIOMCA BCE NOAHME MUHUMANDSHbLE NodcUCMe Mob 
cucmemo. & OAL CmpykKmypouodos. 


* Onpegenenua A-asreOp nu nenonupix A-anreop cm. (?), 


3necb, Kak wu B padore (*),# O3HaNaeT NPOv3BOJbHyIO Onepauuio U 
wu f). 

Teopema 2. Ecau 6 cmpykmypoude R nososcums a>b 6 mom 
it mOAbKO mom cAyuae, KO2eda aU b onpedeneHo u pasHo a, mo R 
CMAHOBLMCH 4LaCMULHO YNOPHOOLEHHLM MHOINCECMBOM OMHOCUMe AbHO 
coomnowmenus >. 

Ecau MbI Telepb pacCMOTpHM OOpaTHy10 3aauy, T. €. MOMbITaCMCA 
ompewesuTh B YaCTHYHO yNopsAOveHHOM mMHOxecTBe P Be OMHapHbIe 
yacTuyuHble onepamuu U uM [] Tak, YTOObI OHM yOBNeETBOpAM akCHOMaM 4 
u cooTHOmeHuA A> b B P BHINOMHANMCh, eC M TONbKO ecuH aU bO=a 
B CTPYKTypoufe, TO OKa3bIBaeTCA, YTO TaKOe OMpeemenue CTPyKTypouya | 
Ha JAHHOM YaCTHYHO yNOPAOYEHHOM MHOXKECTBE, BOOOIE FTOBOPA, MOMKET 
6bITb BbINOJIHEHO MHOFHMM Pa3JIMUHbIMM CHOCOOaMH, KaKAbI U3 KOTOPbIX 
MbI HA830BEM CTPYKTYPOUAO3ZAUHEH YAaCTHYHO yNOPAMOYeHHOTO MHO- 
#*xecTBa P. HMmeert mecto / 

Teopema 3. Muoocecmso Y cmpykmypoudosayun wacmu4no ynops- | 
Oo4enHoz20 muoocecmsa P cocmasasem noAnyio cmpyKmyPpy. 

Hysem ctpykKTypbl Y sBaaercd CTPyKTy-) 
pOuLO3alUA, IPH KOTOPOH ONepauuU oOnpese- 

JICHbI JIMUIb JIA Wap CpaBHAMbIX MexK Ly coooH 

BS 3JIEMCHTOB HM PaBHbl, COOTBETCTBCHHO, Hau- | 
MeHbIUeH BepXHeH uM HanOOJbuIeH HMKHEH 

rpaHaM Tap s7emMeHTOB. EquHulel CTpyKTy pb! | 


a 6 6 Y sABUJAeTCH CTPYKTYPOHAO3alHA, pH KOTO- 
poh onepauua oObequHeHuA |) onpeseena 
Pune. 4 IA BCeX Nap 9ICMeHTOB, HMeIOWIMX HaH- 


MCHbINYIO BePXHIOIO YpaHb, a Onepallns 
mepeceyenna [] onpemesena ja BCeX Nap, HMEIOMMX HAaMOOJbITyIO HAXK- 
HIOIO rpaHb B P, MU paBHbI HM COOTBETCTBCHHO. 

Ilycrb qua crpyKtypouyza R cymecrsyer crpyktypa L (RX), comepxamad 
NOAMHOKecTBO AR’ Takoe, uTO Mexay aJemMeHTamMu MHOKecTB R u R’ 
CYULECTBYE€T B3a@HMHO-O/JHOSHAYHOe COOTBETCTBHE %, COXpaHAIOMee OTepa- 
UHH, T. € 1, #f,=f3 B, TOM M TOJbKO TOM Cuy4ae, Kora 71 ro = Tye 
ITO COOTBETCTBHE © Ha3bIBaeTCA BOKeHHeM cTpyKTypouga R B cTpykK- 
rypy L(A). 

Teopema 4. Beskui cmpykmypoud R baoncum 6 NOoAKYIO cmpyK- 
mypy L(R). 

Hatpumep, B KayecTBe TaKoH oObemMmomel crpyKryppH! L(R) Moxer 
ObITh B3ATA NOMHAA CTPpyKTypa uzeatoB crpyKrypouza R OTHOCHTebHO 
TeEOPeTHKO-MHOXKEeCTBEHHOFO BK ONeHHA. Tloq umeatom crpyKTypouna R 
MbI IIOHHM@€M 32@Cb MHOMKeCTBO aaemMeHTOoB MCR rakoe, uTo BMecTe 
C KaKMOW NapOH SeCMeHTOB m1, m.—EM B M anexut anement m, U mo, | 
ecaw OH B A onpemenen, a TakxKe Bce aTeMeHTHE Xx< mE M. 3amerum, 
TO Pa3JIMUHbIC CTPyYKTYPOUMLOZauHUN CPUKCMpOBaHHOTO “acTHYHO ynopsxAO- 
YCHHOFO MHOMKECTBA HHAYUMPYIOT, BOOOME TOBOPA, HEH3OMOPdHbIe MUHH- 
MaJIbHbIe OObeMMOMMe CTpyKTypH. Hanpumep, yacruyno ynopamoueHHoe 
MHOKECTBO, H300paxKeHHOe Ha puc. la, RomycKaer ABE PpasMMUHBIe CTPyK- 
TYPOMAO3ZaMH, NPM KaxKLOH M3 KOTOPHIX CYINeCTBYCT JMIMb TO OMHO! 
OObeMIIONeH CTpyKType, MpMyeM 9TH CTPyKTypbI Hen30mopdunl (cm. 
puc. 16, 18). B cuny reopempt Msenca (1) un reopempr 4 npob62ema mooi- 
decmb6a 6 CmpyKmypax paspeuuma. 

Tloqmuoxectso M crpyxrypouna R nasblBaerca CUCTeMOM OOpasyIOINNX, 
CCIM BCAKMM 9eMeHT TER smH60 € M, mu60 mMoxer OnITD NOMyUeH Kak 
pe3syAbTaT KOHEYHOLO YMCA ONepalul, onpemetenHHx BR Hay avleMeHTaMHu 
us M, 

Teopema 5. Beskui cuemnolti cmpyxkmypoud R baoscum 6 cmpyK- 
mypoud Sc mpemst O6pa3synowumn, 
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_ Takoe BuldxkeHHe OcymectTBAAeTCA Cle AyIouUM OOpasom. Tlycrb crpyk- 
Typouna R COCTOUT M3 2TeMeHTOB Fy, fo,... HW YaACTHYHHIe ONepauuu BR 
3aaHbl POpMyvamu: 
| ——F- . = \ 
RE aT ayy at Cy Ov Gea (Y) 
PaccMoTpuM MHOxecTBO S, cocTOAIee H3 3JIeEMCHTOB: 


y ing 
A, B,C, 3, Ais Bir Bis Tir Yar Oj) B_yr Sr & 


u 


rae lt, 7 MpoOeraior HwaTypabHHIi pag, ecumn AR cueruo, usu [3Hauenusn 
1, 2,...,”,ecau R COCTONT 43 MN, JIEMEHTOB, MH ONpeeMM Ha MHOMKECcTBE S 
yacTHUHble ONepallua paBeHcTBaMyH (1), paBeHcTBamu 

iO ec Gy nr yy: (2) 
rye 7] WpuHuMaeT 3HayeHHA 2, 9, y, 6, ¢, X, a  — WeOUMCJIEHHBIe 3Ha4eHHA, 


OMHOBPEMEHHO MOJIOXKUTEIbHDIC HIM OTPHUATeIbHbIe, H Taba. 1, npegno- 
warad Ip 3TOM, TO OO OMepaluv KOMMYyTaTHBHHI. 
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B ra6a. 1 Ha mepeceyeHusax CTPOK M CTOAOMOB BHIMe T1aBHOM AMaronan 
CTOAT 9JIC@MCHTHI, PaBHble OOBEMHEHWIO BXOMHbIX 3JICMCHTOB, H HWKE 
TlaBHOH WarOHaH CTOAT 2JIeEMCHTHI, paBHble MepeceyeCHHIO BXOHDIX 
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3JICMCHTOB. CHMBOVI 7/5 O3HAUAET, ITO NpH? <j pesyibTAaT paBeH & a pH fy 
i>j pe3yibTar He onpezeteH; cuMBON p, § O3HaNaeT, YTO MpH t=/ fp 


pesybTaT pasen §, a npui=&/ pesyabrar Hue onpesesen; [Z, /] = max {Z, j} 
uv (i, j)= min {z, j}. Mycrete mMecra B TaOmMe O3Ha4aIOT, ITO COOTBET- 
CTBYIOWMe ONepallMu He ONpemereHnbl BS. 

Jlerko mpoBepuTb, 4TO a9TuM S rpespaulaeTcH B CTpyKTYpOUA, mpwuyem 
Q@MEHTHI @, 0, C COCTABJIAIOT B HEM CUCTeMy OOpa3yIOUINX. 

M3 reopempl 5 BblTeKaeT px culeaqcTBul. 

Caenctsue 1. Beskast cuemuas cmpykmypa u3s0mopopna nodcmpyk- 
mype cmpykKmypol Cc mpems OOpasynol4umu. 

Jlaa storo wago ctpyKtypy R BaoxKuTD M0 TeopemMe 5 B CTPyKTy- 
poum S, a 3aTem crpykTypoug S no reopeme 4 BAOKUTb B CTPykTypy 
tS): 

ea ane 2. Beskast KoHe1Hat cmpykmypa R usomopg@xa noo- 
cmpyKkmype KoHe4How cmpyKmypbl c mpemMs OO pasynlmumu. 

JlefictsuTeibHo, ecmmH crpyKTypa R cocTouT H3 MH 91eMeHTOB, TO 
cTpyKTypouya S coctout u3 142+ 3 s7emMeHTOB, a CTpyKTypa ero ufeatoB 
He 6omee uem u3 2"*"*3 5nemenrTos. 

Caencrsaue 3. H3 meopemu 5 bumexaem meopema Yummena (°): 
CB0O00HAL CmpyKmypa CO CueMHLM MHOICeECMbBOM CBOOOOHKLX OOpa- 
BYIOWUX UZOMOPHHA NnodcmpykKmype cecOodHOU cmpyKmypol Cc mpems 
OO pa3yinuumu. 

OrHocuTembHO TeOpeMb! 5 OTMeTHM, TO aHaOrMYHbIe eH TEOPEMbI 
O BJOMKCHHM CUCTHHIX alreOpanyeckux OOpa3s0BaHH B COOTBETCTBYIOMLHe 
allreOpanyecKue OOPas0BaHHA C KOHCUHDIM YMCJIOM OOPa3yIOWMX B HacTOH- 
ulee BP€MA M3BECTHHI AIA rpyun (*), HeaccommaTHBHEIX asredp (7), ac- 
COUMAaTHBHBIX Koeln uw aureOp (8), mpoeKTHBHEIX WOCKOCTeH WM CHCTeEM 
c OmHOK oneparnel (°). Bce stH TEOPeMbI BAOMKECHUA BOSHUKIM M3 NOCTABJCH- 
Hoh A. T. Kypomrem (7°) coorgerctsyiomel mpoOemE Qua rpynn. Jaa 
CTPpyKTYp aBTopy 9Ta 3afaua TakKxKe Opniia mpensowena A. IT. Kypomiem. 

MockoBckHi rocyapcTBeHHbIit Iloctynmuao 


neqarOruyecKHH WHCTHTYT 29 XII 1953 
um. B. HW. Jlenuna 


UATHPOBAHHAS JIUTEPATYPA 
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Am. Math. Soc., 42, 416 (1937), *®IT. BupKkrog, Teopua ctpyxtyp, M., 1952, 
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Horaage Axagemun Hayr CCCP 
1954. Tom XCV, M5 


MATEMATHKA 


b. M. YPASBAEB 


OB OJHOHW ACHMMTOTHYECKON SOPMYJIE B AJIFEBPE 


(ITpedcmaszeno axademuxom H. M. Buxozpadosum 9 II 1954) 


AcumnToTuyeckue (OpMyJb B amreOpe cTaqM usy4aTbca NOoce uccae- 
nopanui B. H. Jlenone (cm. ra. I Monorpaduu (1), crp. 21—23). 
B. H. Jleaone Bpipeat ceMyioulyio OCHOBHY1O aCMMNTOTHYeCKYIO (opmydy: 


n(n+1) n(n+1) =) 


Vacs a Ole 2 


KOTOPadH BbIPaKaeT 34KOH pOcTa UUCa WebIX TOYeK BCeX Nowe aare- 
OpaHueCKHX YHCe MaHHOH CTeNeHH M UM CHIHATYPbI t, TeKallHX BHYTPH 
nN-MepHOH cdepbl payuyca rf Cc WeEHTPOM B Hayase KOOPAMHAT pM BO3pPa- 
cTaHHu fr. Siecb Yn,r— HEKOTOPaA MOCTOAHHAA, 3aBMCAWaH OT NM HM *. 

3a KOOPAMHATbHI TOUKH, COOTBETCTBYIOWeCH ypaBHeHHIO C eHCTBUTeJb- 
HBIMM KOS@PUUHEHTAMH, MPMHUMAIOTCA LCHCTBHTeCJIbHBIE KOPHH 9YTOFO 
ypaBHeHHA HM NOAYCYMMbI MU NOMypa3sHOCTH, AeJeHHbIe Ha Ll, KOMIeKCHO- 
COMPs2KeCHHHIX ero KOpHel. B ganpuetmiem Bb. H. Lenone uw J. K. ®az- 
Je@BbIM (7) ObIMM MOMYYeHbI aHaNOrMyHble MOpMyJbl AAA pocta uucaa 
WeIbIX TOUCK, COOTBETCTBYIOMMX YpaBHeHHAM TpeTbeH HAM UeTBepTOH 
cTeMeHH C JaHHbIMM rpynnamMu [Tasya, Kpome 3HakoNepeMeHHOH rpynnbl 
A YypaBHeHuli ueTBepToH cTemenu. Tak, HallpumMep, acummToTuyeckan 
copMyJa fa ypaBHeHHi TpeTbeH cCTeneHH C MWMKIMYeCKOH rpynnon 


TaKOBa: 
Vaz lor -- O(r?), 


Tora Kak aHalorMyuHad POpMywa LAA ypaBHeHHH TpeTbeH cTemeHu C CHM- 
MeTpHuecKOH rpynnoLn 


vg,cr8 + O(r). 


B nactosue 3aMeTKe OKa3blpaeTcaA cleyioulad Teopema: 

Teopema. Yucno N(x) yukausreckux none npocmok cmenexu L, 
OUCcKpuMUHAaHNmMeL KOMOpLLX He npesocxodam x'—, BelpascaemcA ACKMN- 
momuueckol popmyAou 


ieee ogee ae 0 


20e h— nocmostnHag 30, 3sasucti4asa om Ll, = —npouseorbnoe 4ucAo > 0. 
TIpu 92TOM HCHOb3yOTCH MACH MOKA3aTeCAbCTBA ACHMITOTHYCCKOTO 
3aKOHa pacipeAeeHuA MpOCTbIX UHC B NpPHMeHeHHM K MpoH3sBOAAMLeH 
yukuuu, Bbipaxkatomelica uepes L-pagnt Jupuxue (°,*)*. 
B ampHeniuiemM HaM noTpeOyloTcaA CACTYIOUMe Wpe 10x eHHA. 


—————— 
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. ant) soayver 
* J[pyroii BapHanT MoKasaTeabcTBa C OCTATOYHDIM yenom O C Cre ®) HOuy 4H 
A. IT. [locTuukoppm. 


Jliemma_ 1. J/lycmo 


Lisy)= De, 
n=1 7 
L—pso0 Jupuxae, s=o+it, y—xapakmepu modl, 3/,<o)<1. 
To2da 6 nonoce 'o<Ra<¢<1 cnpasednusa oyenKka 


ace fee (ea) 


JloKa3aTesibcTBO cM. y TuuMmapuia (°). 
Jlemma 2. Jluckpumunanm D = yuxanueckozo noasx cmenenu L 
umeem bu0 


D=(l"p,p2..- Pr), 


20e l—npocmoe 41ucnro, o=0 usu 2, a Py, Po,..+, PR—Npocmole 1ucAa 
euda ml + 1. 

JlemMa 8. Yucno yuk anueckux nore cmenenu Ll, umerouux OucKpU- 
Munaum D, pasno (L—1)*, ecau a=2, u (L—1)4, ecau «=0. 

JloKa3aTeJIbCTBO 8THX JIEMM CM. B paOoTe aprTopa (°). 

PaccmotTpuM dyHKIHIO 


A= H+), 


p=1 (1) 


re MpousBelenue pacupocTpausAetTcA M0 BCeM pocTHIM uncaM p==1 (2). 
Iloxaxem, uto f(s) peryaapHa Bo Bcef KOMMMIeKCHOH HocKOcTH, KpomMe 
TOUKM S=1, rae Ona UMeeT NOMOC NepBoro NopAAKa. 

B camom jee, yTBepxKeHue BHITeKaeT H3 COOTHOUIEHHH 


14s O= [=a 0. feta 


$e [EG [tt ao eee 


S 
P=1 @) P p#1 (1) 


uOo 06a mponusBeqeHHA cupaBa cxomaTca aOcomoTHO upu o>!/5, 
a L(s, y)— Wenaa yHKuMA, ecru y OTAMYeH OT TaBHOFO xXapakTepa Yo. 


BUCUIYV acl (S07) == ee i; C(s) Trouka s=1 ecTb nomoc mepBoro 


nopaaka f(s). PyuKuua f(s) peryaspHa B nOaynmocKocTu o> 1 u no 
MPpHHUMNY aHaIMTHYeCKOTO NPOMOMKEHHA OHA PerydApHa BCIOLYy, Kpome 
TOUKM S= 1, rqe Ona HMeeT NOMOC NepBoro NopsaAKa C BHIVeETOM 


= (4) TL S07 0 Sam TL eae 


f(s)— uckomas mponspoxamjan dbyuKuua. MmMeem: 


((@ a= di) CCIM ei) mane 


co 
I (n) 
f= =F, 1n)= pi=1(0, (2) 
n=l 0, CCIM N=— Pips... Dp. 
* Tlo teopeme Jlupuxie o MpocTbix 4HCaxX B Mporpeccuu mnpeen cyuecrByer 


M OTJH4CH OT HyaA, 
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Cymmatopnol dyukuneli Kosddunnentos was f(s) apaserca 
(x)= Dil (x). 
nor 


JlokasaTewbcTBO TeOPeMbI PaBHOCHAbHO, Kak NoKa3blBaeT emma 3, 
 AaCMMIITOTHYeCKOH OWeHKe CyMMbI (x). OOpluHO BMecTO o(x) paccmarTpu- 
 BaloT PyHKILHIO 


x 


01(x)= | o(u) du. 


CrpapeMBo papeucTso (cm. (8) , Teopema A, crp. 28) 


EG, (3) 


n<x 


Corsacuo aemme 1 B nomoce e>Ra<s<l 


+ 3} (l—-1) 
Fi ole t9™), (4) 
Murerpaa 
1 a-|-ico rl j 
Ss} 5 

ni \ sis4 1% 4s 
aOcOJIOTHO CXOAMTCA UpH @>1 ucxo_utTca mpu a= 1 aad Le, Tak 
Kak u3 (4) 


TiS) oe —4i—s é 
ey] =OUt 9), 2>0. 


PaccMoTpuM uHTerpad 


4 TiS. 
Dri \5%8 +H 4s 


m0 3aMKHYTOMy KOHTYypy I’, mpeacTaBastoulemMy YeTbipexyroabunK (a —7T, 
ee io $31), a1 te. 

TloquurerpadbHad PyHKuMA He uMeeT OCOOeHHOCTeH HH Ha KOHTYpe I, 
HH BHYTPu 32TOTO KOHTypa, KpoMe TOUKH S = 1— nomoca UepBoro NOpaAAKa 
Cc BHIYeTOM ai 

Ilo reopeme Kouiu 


2—iT 9+iT a+iT a—iT 


4 ESN E os a ee ae 
3 \ oa ds + a \ idem + 5] =; \ LOST stares, (eons 5 x. 

a—i 9—iT BRIE a+i 

CormacHo smemme 1 u oneuxe (4) ae roa Ha oTpe3Kax (a-—iT, 
Q9—iT), (2+iT,a+iT) umewr nopagox O(T**), © >0, mostomy 
oun — 0 npu T > ov. 

Mrax, upa Toco 


2+ico a--ico 
1 - f(S) EASIER mee yes fe ee hae 5 
si \ Gop ds= pet mm | sist % 4s We W— e.. (9) 
2—i00 a—ico 


Vurerpam caepa (5) adcomoTHO CXOAMTCH u, KpoMe TOTO, pH > = 2 
paBHOMePHO CXOMMTCA pA (2), CeLOBATeAbHO: 


2+ico 2-+-ieo iiss 
ii \ fle ds =) I(0t) 55 \ Aa) ds . 


2—i00 n=1 2—ico 


937 


Orciona (cm. (3), Teopema B, crp. 43) 


2-Lico 
sai 4 Ceo x'as =D (1-— SE). (6) 


2—ico nS 


Murerpaa cnipaspa (5) ecrb Beau4uuHa nopsaKa O(x!+), creloBaTeAbHO,, 
v3 (3), (5), (6) Haxoqum 


a(atetol(x A"), e>o. (7)) 


DyuKuuA o(xX) — BOspacTaiomjaa, H NOSTOMY 


58 xh ! 

4 | 

= \ o(a)du< (<< \ eWdu. | 
x—h 53 


| 


Sru Hepapenctsa (cm. (3), Teopema 22, crp. 83) Bmectre c (7) Mair | 
HUCKOMYIO ACHMNTOTHUECKYIO OLCHKY 


o(x)=’\x +O aract) 


re A ompesensetca Popmyson (1). 

STuM Teopema WoKaszaHa, TaK Kak N(x) mOayuaeTca U3 O(X) ReeHHeM 
na /—1, ecam orpaHu4yuTbcs 3HaUeHHeM a = 0. 

Tlomp3yxcb nNoJy4YeHHON TeOPpeMOHM, MOXKHO AOKAa3aTb CwleMylomee mpes- 
oKeHue (°): 

Teopema. YWucrao yeranx mo4reK yuKAULeCcKUXx NOAeU Npocmou cme- 
nexnu 1, Aencaumux sHympu l-mepHot coepol paduyca rc yYeHmpom 6 Ha- 
4ane KOOPOUHAM, BolpascaemcsA acumnmomuLecKkok PopmyAOUK 


ver? ler +- O(r*), 


ecau l=3, u popmyAoit 


ecnu l>3. 


B 3aksmoueHHve CU¥UHTaCM NPHATHDIM JOJITOM BbIPasHTb OJaroqapHoOcTh 


yirl ae OG), | 
A. O. Teaphounzy u J. K. Panneesy 3a WeHHbIe COBeTH HM YKa3aHHA. — 
MateMaTHyeCKHH MHCTHrYT Tloctynna0 
uM. B. A. Crexsosa TSEXTeA 953 
Axanemun Hayk CCCP 


UMTHPOBAHHAA JIATEPATYPA 
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Jloxkaayge Arxaygemun Hayr CCCP 
1954, Tom XCV, N 5 


MEXAHHKA 


JleucTBHTeAbHbI UneH ‘AH YCCP A. 10. HIWJIMHCKHE 


Ob YPABHEHHU NPOJOJIBHbIX JIBHXKEHHM KAHATA 
(YMPYFOHW HUTH) NEPEMEHHOM JJIMHbI 


Ji1a pemleHua saauv O ABH2KeHHH Tpy3a Maccbl m Ha yupyrom Kanate 
Me€PCMeHHOM AMHEI (cM. puc. 1) cnemyeT npounterpuposatTh mAuddepexn- 
UHabHOe ypaBHeHue 


Oru a?é\ O7u 
oF (Se — Ga) = EF S4— oF g (1) 
pW rpaHHuHbIxX yCJIOBHAX 
1(0, t) =0, (2) 
ae ou (0, ¢) : 
du (L, t) dé 


NPHYeM MOJKHHI ObITh TAaKKE YOBMECTBOPEHHI HayaJIbHbIe yCJIOBUA, KaCalo- 
IMHeCA PaCHONOKeHHA HM CKOPOCTeli 2BIEMeCHTOB KaHaTa B MOMEHT Bpe- 
menu t = ft). 

3ecb p— OObeMHAA NOTHOCTh HeHaNpsAxXeHHOrO Kanata; — — paccTos- 
HHe rpy3a OT TOUKH CxO/a KaHaTa c Koseca; EF — xecTKOCTbh KaHaTa 
pactaxenuio; F—ero nomepeyHoe ceyeHue; — YCKOPeHMe CHUbI TAKE- 
CTH; X— JlarpaHxKeBa KOOP/HHaTa 9JCMeHTOB Kanata, MpekcTaBsrouas7 
coOol JWMHY KaHaTa Mey MaHHbIM 3/IEMeHTOM MH Tpy30M B MmpeAnowio- 
*KeCHHH, UTO KaHaT He HaTAHyT; U(x, f)—cmeuleHHe 9eMeHTa KaHaTa 
OTHOCHTeJIbHO Tpy3a BCJeAcTBue edopmalun Kanata; / — narpawKesBa 
KOOPAMHATa BeEPXHerO JJCMEHTAa Kanara. 


OueBu HO, 4TO 
pala (1,7): (5) 


Ycuosue (4) BbIpaxkaeT paBeHCTBO MEX Y CKOPOCThHIO 9IeEMeHTa KaHatTa, 
TpHxXOAAWero B COMpHKOCcHOBeHHe C OOOOM KOueca (uM, HaOcbopoT, 
nOKHAalouWlero KONeCO), H OKpyKHOH cKOpocTb1o gstToro Koweca. IIpu 
3TOM MpesmmomaraeTcH, YTO CKOJbRKeHMe KaHaTa MO KOWeCy OTCYTCTByeT. 
Bupouem, nowb3yscb pe3ysbtaramu H. E. 2Kykopckoro B ero uccueoBa- 
HMM O CKOJIb2KCHHH PeMHA Ha wikuBe ('), MOXKXHO OTKa3aTbCA OT NOcweL- 
Hero NpeANON02%#xKeHHA MH COOTBETCTBEHHO BHAOW3MeCHHTb ycoBue (4). 

[panuunoe ycaopue (3) mpeacTapiaer coOolt ypaBnenue 1BHxKeCHHA 
rpy3a NO WelicTBveM CHAbl HaTAKCHMA KaHaTa HM CuAbI THxKecTH. Vpas- 
Henne (1) c COOTBETCTBYION[MMM TpaHHUHbIMA M HavaJIbHBIMM yCOBMAMH 
ONuCHIBAaeT JIBHXKCHHE 3JICMEHTOB KaHaTa HM Ipy3a Kak Me€XaHH4eCcKOH 
CHCTeMbI C OCCKOHEYHBIM 4HCJIOM CTeneHe CBOOOLH. 

Haomonenua T. H. Capuna, ofHako, noKaspiBaioT (%), uTO eCuH ocTa- 
BUTb B CTOPOH€ MFHOBCHHA BPEMEHH, HEMOCPeMCTBeHHO CweAyIONMe 3a 
Pe3KHM W3MCHCHHEM OKPyXXHOM CKOPOCTH KOMeCa HM Pe3KHM H3MCHCHHCM 
BCJIMUMHbI Tpy3a, ABUKCHUE SICMCHTOB KaHaTa HE HMCET BOWIHOBOTO Xapak- 
Tepa H MpOuCXOAMT C KavyeCTBeCHHOH CTOPOHBI Tak, Kak OyATO OPI KaHaT 


Obl JMUICH MaCcbl. 


B nocmeqHem cayyae HMeeM 
u(x, t)= x9 (0), (6)) 


rae o(t)—HeKoTOpad NOMexaman onpemeteHHio dyHKIMA BpPeMeHH. 

Ilpwunny 3aTyXaHWA BOJHOBBIX JBHKeHHH CeyeT UCKaTb BO BHYT-- 
peHHeM TpeHHM kaHaTa, KoTOpoe B ypaBHenHu (1) He y4HTBIBaeTCH. 
3aMeTHM, 4UTO Yy4eT BHYTPeHHErO TPeHHA MPHBOAUT 
3gamauy K pelmleHHio AuddepenyHwalbHOro ypaBHeHHA Bo 

YaCTHDIX IPOH3BOHBIX OOee BbICOKOrO NopsAKa (°). 
BcvJle(CTBHe BbILICK3JI02KCHHOTO MOMKHO HCKATb NpH- 
OJIMAKCHHOe PelleHHe 3aauH, MPHHUMAA WIA MCKOMOLM 
dynkunu u(x, ¢) mpexctapsenne (6). 

Banaue faibHeHlero ABAAeTCH NOCTPpOeHHe OOBIK- 
HOBCHHOTO udepeHWHaIbHOTO ypaBHeHHA A PyHK- 
mun ¢ (t). | 

Tipu cocrapieHHu NpHOWHWKeCHHEIX YypaBHeHHH cwe-| 
yeT 10 BO3MOXKHOCTH H30eraTh AudpPepeuwHpOBaHnnA | 
IIpHOJIM2KCHHBIX NpeACTaBJICHHH, Tak KaK 9TO HeH30e2K-_ 
HO BefeT K 3HaYHTebHOM yTepe TouHocTH. Ilostomy 
IIpeBapHTeJIbHO YMHOXKHM TpaBylo HW JeByIO YacTH 
ypaBHeHHa (1) Ha x uM MpoMHTerpHpyeM B mpesesmax | 
oT x=0 no x=/, MHHHMH3HpyA TEM CaMbIM HEBABKY | 
OT TNOCMeRyIOWeH 3aMeHbI B 3TOM ypaBHeHHH TOUHOTO 
3HaueHHa u(x, t) IpHOM2KeHHbIM HW U30aBJHACh, KLPOME TOFO, B Ppe3yJbTATE 
MHTCrpHpOBaHHA NO YacTAM OT BTOPOH NpOM3BOAHOH yHKWHH u(x, t) m0 
nmepemenHoh x. YuntTbipad rpanHunoe ycuoBue (2), nomyuuM 


EFu (1, t) — pFg Li Lo ae 


l 
oF\ x ee ) ax — ee ale) a y 


HenocpeAcTBeHHoe MHTerpuHpoBaHne paBol uM MeBow yacTel ypaBHe- 
Hus (1) no nepeMeHHOli X IpMBOAMT K paBeHcTBy 
l 


oF \ = (ex t) dx — oF == EF|* (1, t) as Ou (0, 1) | o> oF el, (8) | 


or? at? Ox Ox 
0 


KOTOPOe BMeCTe C TpaHH4UHBIM yculoBuem (3) NO3BOJAeCT MCKIIOUMTh 4acT- | 
HYyIO MpOu3BOAHYyO OT *PYHKUMM WH NO NepeMeHHOH xX B cooTHomeHuH (7). 
B pe3ypTate NOJyuuM paBeHCTBO 
l 
{oe dae Ou (x, 2) 
(ml +5 9F! \ae— oF VC a 


0 


= — EFu(l, t)+ (ml + 5 PF l?) g. (9) 


IIpoqudepenuupyem renepb nO BpemMeHu rpaHuyHoe ycaoBue (4), 
YUMTHIBaA, YTO AWMHa padoueli vactu Kanata J saBaaercH nepemeHHoti 
Besu4uHOM. MmMeem 

Ou(l, t) , ull, t)dl ae dv 
Te OL Of dr “GF dt (10) 


Hckmouat Tenepb u3 paBexcTBa (9) Bropyro NpOMW3BOAHyIO OT PYyHK- 
uuH & 110 BPeMeHH, NPHXOMM K CvIeAyIOMeMy OCHOBHOMY HHTerpo-Aup- 
(PePeHUHaJIbHOMY COOTHOIIEHHIO: 

1 07 u (L, 2) i dl 0? u (L, 1) 
m+ > FI)) ( ee = 
( ae Sp) ta Mame De oll arene 


o 


a oF \ (1 — 3) dc BP (m " = FL) (3 Fig Wbive! Clay 
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B 9TOM COOTHOMeHHK OKPyKHAaA CKOpocTS Komeca Vu LaMHAa padouent 


| SacTH Kanata l cpa3aHbl PpaBeHCTBOM 


Ou (tl, t)) al : 
[1+ S| f=—, (12) 


KOTOpOe HeTPyAHO NOJyuNTb, MCKIOUaA PyHKuUMIO ¢ U3 COOTHOMeHUH 


(4) 4 (9). 


BTopbIM WICHOM B KBaPaTHEIX CKOOKaX paBeHcTBa (12) moxxHO mpe- 
HeOpeub, Tak KaK OH B pe@JbHEIX yCMOBMAX Ha TPH NOpAyKa MeHbuIIe 
€ .MHUILBI. 

IloqcraBuM B uHTerpo-AudepennuaibHoe coorTrnomenne (11) npuoau- 
2KCHHOE NpelcTaBsenue PyHKuwu w(x, f) cormacHo papencrBy (6). Mocae 
OYEBUAHBIX WpeoOpasoBaHuli NpueM K OOBIKHOBeHHOMY sJuHeliHOMy Lud- 
epenuualbHOMy ypaBHeHUIO 


(m+ 0FL) Lie + (m+ x 0Fl) a + EFe =(m +5 oFl\(@ +2), (13) 


KOTOPOe€ MOXKHO NOJOKUTb B OCHOBY MpHOMKeHHOrO peuleHuA 3aqay 06 
ueaIbHO YUPyrOM KaHaTe NepeMeHHOH JVJIMHBI. 

Ecam mpeneOpeub coOcTBeHHOH Mmaccof Kanata, T. e. cuuTaTh p= 0, 
TO ypaBHeHue (13) oOpamaeTca B ypaBHenue, uccenoBaHHoe H. II. He- 
POHOBEIM (°). 

B apyrom yactHom cayyae /=const (u, caeqospaTeatbHo, v =() mpn- 
XOQMM K IIpHOJIM2KeHHOMY yPaBHeHHIO OCHOBHOrO TOHA KOseOanuA rpys3a 
Ha yUpyroOu HHTH C M3BeECTHOM TonpaBKonw Pewsea, yauTpBaomen coocr- 
BeHHYIO MaCCy HHTH. | 

3aMeTUM, UTO HeNocpeACTBeHHOe NpuMeHeHHe MeTOA Pewter K COCTAaB- 
JIGHHIO TIPHOJIM2KCHHDIX yPaBHeHHH KaHaTa MepeMeHHOM AVIMHbI BCTpPeuaeT 
3aTpyAHeHHA, OOYCJOBJCHHBIC COXKHOCTbIO FPAaHWUHbIX YCJIOBMH, a TAaK%KE 
TEM OOCTOATEJbCTBOM, 4TO ypaBHeHHA JlarpaHxKa BTOporo poka cupaBed- 
JMBbI JIMIb JIA CHCTEM, MACCa KOTOPBIX B Ipomecce ABMKeCHUA HE H3Me- 
*HACTCA. 

TIpHemoM, aHaJIOrH4HbIM BbIMNIeCH3JIOHKCHHOMY, MOXKHO NOWyyaTh HHTerpo- 
Auddepenwwabuble COOTHOIMNeHHA U Tp HO MK CHHDIC ypaBHeHHA JA, 
KaHaTOB Me€pe€MeCHHOM MIMHbI C YYeCTOM HeECOBepLIeHHOKM yupyrocru. 


Ilocrynuao 
Pao) Wako boy-* 


HWATHPOBAHHAA JIMTEPATYPA 
1H. E. Kykosckul, O cCkombxeHHH peMHA Ha _ wKkuBax, 3, 1949, cTp. AQT 
2A, 10. Wmaunckui, Ipukaagy. matem. u Mex., B.1, 79 (1940). *TF.H.Casun, 


Jlokn. AH YCCP, Ne 6 (1951). 4H. Tl. Hepouos, Tp. Copem. m0 maxTHbIM Nolb- 
€MHbIM KaHaTaM, 1944. 
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Woraagp Akagemunu Hayr CCCP 
1954. Tom XCV, Ne 5 


MEXAHHKA 


E. ll. MOMOB 


K TIPABJIMAKEHHOMY HCCJIEQOBAHHIO ABTOKOJIEBAHHH 
MW BbIHYXKJEHHbIX KOJIEBAHMM HEJIMHEMHbIX CHCTEM 


(IIpedcmaslzeno akademuKkom H. H. Bozornmoosum 20 I 1954) 


Mertog rapmonnueckoro Oasanca H. M. Kppiaopa u H. H. Borosmo6osa (!) 
MIpHMeHAeTCA B TeOPHH aBTOMaTHYeCKOrO peryaupoBaHusa (7-7) raaBHBIM 
oOpa3s0M K CHCTeMaM, HeJIMHCHHOCTbh KOTOPHIX COCTOHT B TOM, 4TO B 
OOBIKHOBCHHHIX LupPepewUMaJbHbIX ypaBHeHHAX KaKHe-1MO0 [Be NepeMeH- 
HBI€ CBASAHbI OAHOSHAYHON HIM ABY3Ha4HOH (rucTrepe3sHcHOH) HeaMHeHHOL 
3aBMCHMOCTbIO Bua XX, = F(x,). B auccepraunu(*) uw MHOW pa3HbIMH 
NYTAMM ObIO WaHO HEKOTOPOe paciIMpeHHe Kpyra PellaeMbIX 9THM MeTO- 
MOM 3afay. Sfecb MNpHBo_uTca astbHelmee o60OmeHHe Ha OCHOBE 
HeNOCpeACTBeCHHOH «TapMOHHYeCKOH JHHeEApH3alHUM» HeJIMHEMHOCTeH B 3a- 
WaHHOH cucTeMe ypaBHeHHli (6e3 OObINHO MPHMeCHACMBIX IPe ABapUTeJIbHbIX 
CTPpyYKTYPHbIX NocTpoeHuh) c NOCAeAYIOUMM MCNOTb30BaHveM aHadUTHUe- 
CKOrO YCJOBHA CYUIeECTBOBaHHA NepHOMYeCKOrO pelleHHA. 

PaccmMoTpuM cuJleqyloulue Tpw Kacca HeJMHEHHBIX CHCTeM. 

Ileppuh Kaacc. CBo6oxHbe KOmeOaHHA CHCTEMbI ABTOMATHYeCKOrO 
PeryJIMPOBaHHA ONUCHIBAIOTCA JIMHEHHIM LupPepenwuasbHbIM ypaBHeHHeM 
w060ro NopsKa C NOCTOAHHBIMH KosdPulHenTaMu 


d 
Qe)4=RP)% (P=%) (1) 
HW HeJMHEHHDIM ypaBHeHHeM, KOTOPpOe MMeeCT OAHY U3 CeEMYIOWMX MoOpM: 
kK, = P(x, *,), elect Xo) = RyXy, aCe Xa) = RyXy, 
- e (2) 
Fy (Xa) + €1X%— + F(X) = RyXy,  CyX%_ + Fy (Xe) + F (Xe) = Ry, 


WIM [pyryio aHasoru4uHy10 dopmy, Kora NO 3HaKOM HeJMHeHHbIX 
(yHKUMH CTOHT TOJbKO OHA NepeMeHHaA UH, BOZMOKHO, Ce MPOM3BOAHbIC 
no BpemMenv. Hesnnetinple dyHKWHuU MOryT ObITb WWaBHEIMH, JOMAaHbIMU 
WIM CKauKOOOpa3HbIMU (peweHbIMH), OHM MOryT OO/JaaTb THCTepeSHCHBIMH 
MeTJIAMH. 

Bropou kaacc. Cucrema onucbipaerca ypapuenuem (1) u ypaBHe- 
HHeM, aHaJIOrM4uHbIM (2), comepxKalluM HeJHHeHHbIe PYHKUMM ABYX Nepe- 
MeHHbIX H, BO3MOMKHO, HX NPOW3BOJHHIX: 


F, (x1) + Fo(x2) wan Fy (x1) + Fe CF Xo); 
F (Xz, Ke) eunne-l(X5,, hay oa) Ts Al 


(3) 
Tperuu Kamacc. Cwya oTHocaTcH Takue cayuaH, Kora, KpoMe 
JMHCHHBIX yPaBHeHWH, HMEIOTCH Ba HIM HECKOJbKO HeJMHCHHbIX, CBASHIBA- 
OMX MexKLy coOol Oomee ABYX MePeMeHHHIX. 
Bo scex CuwJyy¥aix MULeTCH OMHOUACTOTHOeR NepHOAMYeCKOe PelleHHe. 
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Jlaa cucreM mepBoro Kslacca MCKOMOe NepHomuyecKoe pelleHHe 3anH 
ChIBaeTCA B BUAe X=—asinol, rye AIA MepBoro u3 ypaBHeHult (2) x =X, 
Aa BTOpOrO, YeTBeEPTOrO HM UATOTO X= Xg, WA TPETherO X = Xp, | 

VuuTbipad TOJbKO Me€pBYy!lO TapMOHHKY, 3aMeHAeCM NpHOMKeHHO 

. EGS) a * qe (a, @) 
Fis x)= 9 (Ga, 6) 4 a F, (x)= — + — x, (4). 


a? 


re KospuunentH g(a, ©), 91 (a, ), Jo(@, ©) ONpemersoTcA PopMy Jamul 


Pa 
g(a, o)= = \ F(asinu, aw cosu)sinudu, 


0 
27 


Og as o)=5 | F(asinu, aw cosn)cosudu, 
0 


27 i 
Ga(Qy ©) = “= \ F, (—ao? sin w) sin u du, 
0 


pH yCloBuu 
Qn 27% 
\ F(a sin u, a cos u)du = 0, \ Fi (— aw? sinu) du =0 
f 0 


0 


(Merod MOxKeT ObITh Pa3BHT M Ha Cayuali HeBLINOJHeHMA NMOCAeAHAX 
papencTs). [Ipu6OamxeHHad 3amMeHa (4) Ha3bIBaeTCH TapMOHHNeECKON 
IuHeapu3anue dl. 
Jlna cucreM BToporo Kslacca HCKOMOe NepHomuyecKkoe pemlenue 3anu- 
cbIBaeTCH B BUC X,=asinot, x,=A()asin[otf + B(o)], rye 
|, B(o) = arg ha) (5) 


R 
Ao) = | ote 


(‘o) 
Q (‘@) 
IIpu 9ToM, HampuMep, Bropoe u3 BbIpaxeHHh (3) 3ameHHeTca mpu- 
OJIMKEHHO: 


Fy (x1) + Fe(%e, %2)= 9" (a, ©) x, + q (a, ©) X_+ ee so 


(2) 


rye 


il 


DOR IO ee saree 


(@)a Py, [A () a sin u| sin ul du, 


i en A) 


ecm PyHkuma Ff, (x,) ONO3HANHA (AId rucTepesucHOoH dyHKWMH O06aB- 
AACTCH WICH, COMepxKalluh x,). 
B yersepToM u3 BbIpaxkenul (3) mpexqBapuTedbHO 3aMeHAeTCH: 


x, = t(0) x. + x, nme F(@) = A(a)cos BQ) ol AGNI On 


(o) 


mnocwe “ero HCHOAb3yeTCA NepBad u3 dopmyu (4). 

AHaJOrHUHble NPHeMbI TapMOHMYeCKOH wMHeapHsalluu MpuMensmorca 
AJA CHCTEM TpeTbero Kacca, IpHy¥eM MCKOMOe TepHOAMYeCKOe penmlenHue 
AJA OMHOU M3 NepeCMCHHBIX 3allMCbIBaeTCA B Bue Xx =asinet vu upuBue- 
Kal0TCH COOTBETCTBYIOUIHe COOTHOMICHHA Bua (5) AAA OCTAIbHBIX mMepe- 
MCHHBIX, 

Jia OTbICKAaHMA NepMokuyecKorO pemenua (aBpToKoe6aHuii) mocae 


samenbl (4) cocraBulaeTcH xapakTepucTu4yeckoe ypaBHenue cucrempt (1)—(2) 
B Bue 


rye @ WH ®— AUCKOMBIe aMIlJIHTya uw ywacTotTa mepvOAMGecKOroO pemlenna, 
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BXOMAMe B KOas*pPuuNeHTHL! ypaBHenusa. 3arem NOAcTaBaeTcA p = tw uv 
BbICJAIOTCA BEULECTBCHHaH HM MHMMas “acTH: 


L (iw) = X(a,0, 0) + iY (a, 0, 0). (7) 


TioculeqHee anaJorM4uHO BbIpaxeHuIo KpuBOo Muxatiopa B sauHeliHnot 
TeOpHu peryMpoOBanua. CreoparerbHO, yCOBHeM CYILeCTBOBaHHA MepH- 
OMMYeCKOFO PelICHHA ABAACTCA BbINOHEHHE paBeHCTB 


A (a@,o)=0, Y(a;o)=0 (8) 


(IpHueM © = ©) IPH BENLECTBCHHDIX NOJOKUTCAbHBIX 3HAYCHHAX JIA AU Oo. 

OcHOBHBIMM 3aauamMu TeOpHM peryMpoBaHuA B aHHOM BoNpoce ABAA- 
foTca: 1) ompemeenne OOnacTef 3HaueHHH NapaMeTpoB CucTeMbI peryIMpo- 
BaHHA, BHYTPH KOTOPHIX CyUIeCTBYeT NepHOMMYeCKOe pemeHne; 2) onpene- 
JIGHHE 34BMCHMOCTH aMIJIMTYAbI MH YaCTOTHI NepHoduyeckoro pemleHuaA OT 
3HaYeHHH MapaMeTpoB H 3) BHIAeTeHue YCTOHYMBHIX Ne pHO MHUeCKHX pelmlennii. 

Tlepppre wee 3aaun pemlaioTcH Ha OCHOBaHuM ypaBHennii (8), npHuem 
BCe MapaMeTPbI CHCTEMbI BXOJAT B KOSPMUUMeEHTH! ypaBHeHuA (6), a cue- 
OBaTeJbHO, Hw (8). Ecam TpeOyercsx pemuTb nepBble wpe 3aayH NO HeKO- 
TOpoMy MWapametpy &, To (8) 3anucbipaetca B Bune X(a, o, k)=0, 
Y(a, o, k)=O0, orKyya onpemennwotca A= a(k) uo =—o(k). Jaa pemenua 
TOH »#e 3amauu NO AByM NapametpaM k, u ky umeem X(a, o, kj, ky) =O, 
Y(a,o, Ry, ko) =0. Jlanupti cmoco6, Kak u Bce Apyruve BapHaHTbl MeTOa 
rapMouuyecKoro GOalaHca, ABJAeCTCA MpHOJIM2KeHHBIM, MOCKOJbKY 3]eCb 
IIPHHHMaeTCA BO BHHMAHHE JIMINb TepBad TapMOHHKa HeMHeHHbIX KOseba- 
HHH. OmHaKO Np uCCeOBaHHM CHCTEM ABTOMATHUeCKOLO PeryJHpOBaHHA 
OH JlaeT XOpoliMe pe3yAbTaThl, Tak KaK OOBINHO BCe BHICHIMe TapMOHHKH 
WeHCTBUTEIbHO He NpomycKawTca B CucTeMe (Yale CeEpBOMOTOPOM H OOb- 
€KTOM peryMpoOBaHHA). ITO OGCTOATEIbCTBO MOXKET ObITh OMCHEHO KOVJH- 
YeCTBEHHO Ha OCHOBaHHH COOTHOMWeHHH Bua (5) AIA COOTBETCTBYIOINUX 
TepeMCHHHIX (OCce TOTO Kak HaleHbI © H Q). 

TaKuM Ke CNOCOOOM ONpeeAIOTCA MW BHIHYKTCHHbIe KONeCOaHHA HewH- 
HeHHOH CHCTeMbI C YaCTOTOH BHeINHerO MepHoOAuyeCKOrO BO3AehCTBHA. 
Tlocnemnee 3amaeTca B BULe X),—=CySsinw,t. Bmecro (1) uMeem 37ecb 
ypaBHenue 


Q(p) x, = R(p) X2 + P(p) Xo. 


Hckomble BEIHY KJLCHHbIC KOEOaHHA 3allMCbIBAIOTCHA B BUC X=Ay Sin (ot—9), 
re x o6o3HauaeT Ty HepeMeHHylO H3 ABYX: X, X,, KOTOpaHd CTOHT Nod 
3HaKOM HewMHeHHOH dbyHKiMu B ypaBHeHun (2). [Ipumenaa rapMOHMYeCKyIO 
JMHeapH3allvio HEJMHeEHHOCTeH WM UMCHONb3yA COOTHOLMECHHE 


CpCOSM , CyoSing ) 
= (2 4 x 
ge ( 2 5 ayo iv i 


HaxOJMM BMecTO (6) xapakTepucTHyecKoe ypaBHeHne Bula 


L(p)=M(p)S (avy %, p) + N(p) —(2S22 + 252° p) H(p) =0, 


ao 


Ha OCHOBAHHH KOTOpOTO TpexXHHM MyTeM MosyuaeM Ba ypaBHeHHA: 
X (a, Mo, Co» )= 0, Y (a, 9, Co, o) = 0, 


onpeemAIOMIMe A) HW &, A TAKE MOPOToBble 3HaYeHHA Co, BbIMe KOTOPHIX 
UMCIOT MeCCTO BHIHYKCHHbIe KOeOaHHA C YaCTOTOH BHEWHETO BO3ACHCTBUA 
©. STH Ke YPAaBHEHUA ONPeAeAIOT 3ABACHMOCTh YKa3aHHbIX BENMYMH OT 
WapaMeTpOB CHCTeMBI. 
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BBIHYKACHHBIX KOJeOaHu) IPOM3BOAUTCA MpvOAMKeHHO NyTeM OcpeAHe- 


HUA MepHomuyeckux Kosdduiventos, Kak y Bb. B. Bysraxosa(*,”’), wan - 


IyYTeM UYCUOMWb3OBAHHA KPUTepHA 
LTA (Se ay 
Gn (| aa) es ae (9) 


rae X (a, o, ©) u Y(a,o, ) Oepytca us (7). 

B gucceprauunu (14) toKa3aHo, YTO AAA ONpeeMeHHOTO KJacca CHCTeM 
aBTOMATHYeCCKOFO Pery/IMpOBaHuA OCpeAHeHHe MepHOANyeCKHX KOsppunu- 
CHTOB IIPHBOAMT K HeEOOXOAMMbIM HW LOCTATOUHHIM YCAOBHAM YCTOHYMBOCTH 
NepHOAMYECKOFO PeNleHHA. XOTA TAKHX MOKA3ZaTebCTB NOKA HET AAA Apy- 
THX KaCCOB CHCTe€M, HO M3BeCTHO, UTO YKa3aHHble BbILNe KPHTeEPHU alot 
B OOJbUIMHCTBE CJly4aeB NpaBuJbHble pe3ybTaTHl. Crporoe ucceqopanne 
ycTot#uupoctu mepwosuyeckoro pemenua no Jlanyxosy (1°) paspa6orano 
1OKa TOAbKO AIA Upoctehmux (peweHHbIxX) CHCTeM. 

OnbiT UM paccMOTPeHHE KOHKPeTHbIX NPHMePOB, MPOUAMIOCTPHpOBaHHOe 
B QOKNafze apropa Ha 2-m Bcecow3HOM coBellaHHH NO TeOPpHH aBTOMaTH- 
yeckoro perysupopanna (27 XI 1953 r.), noKa3sai0 NpakTuyecKylo 9:pexk- 
THBHOCTb H302%KeHHOrTO metTosa. IIpuBaereHHe JONOAHHTeCbHBIX (CH3H- 
YeCKUX cCoOoOpaxeHHi octe OTbICKaHHA MepHOMHYeECKHX pelleHHi 
NO3BOJAeT BHIACIMTh TAaKKe HU OONACTH YCTOHYHBOCTH paBHOBeCHOTO 
COCTOAHHA CucTeMbI. SaMeTHM, 4UTO B WaHHOM MeTOJe JerKO YUUTHIBAeTCA 
M NOCTOAHHOe€ NO BPeMeCHH 3ana3sbIBAHHe 7, CCIM OHO B UuCCAeLyeMol 
CHCTeMe HMeETCA. 


Tlocrynuso 
20 1 1954 
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Torsagm Akanemunu Hayr CCCP 
1954. Tom XCV, Ne 5 


THAPABIINKA 
A. X. MUP3AJDKAH3A JE 


HECTAWMOHAPHOE ABWKEHUE BH3KO-NJIACTHYHOH YKUIKOCTH 
B WHJIMHAPHYECKON TPYBE KPYFOrO NMONEPEYHOrO CEYEHHA 


(ITpedcmasseno axademuxom A. H. Hexpacosoim 22 1 1954) 


Pemenuio 3a,ay HECTalMOHapHOrO ABHKEHUA BASKO-IMacTMUHOTO TeNA 
nocBalleH px pador (*”). B nacroamel crarbe paccmatpuBaetca Hecra- 
WHOHapHOe JBHKCHHE BASKO-aCTHYHOH MKMAKOCTH B WHAMHApHuecKor 
TpyOe Kpyraoro nonepeynoro ceyeHus. B stom curyuae 


xg 


6 = —= penetZ — 
Byard ee OE oe 0. 
M3 ypaBHeHHA HepaspbIBHOCTH CIeyeT, 4TO 
Ov, ay, 
i a 


IIpu 3TOM OCHOBHBIe AudepeniMabuble ypaBHeHHA ABYKEHUA BA3KO- 
nuacTuuHoH x#XuAKOcTH (1,8 1°) npumMyT BU: 


OP = ou 1 Ov a ov 

dz SN Ges eo. Stee (1) 
OP OP | 
Cr aa dos Pies (2) 


H3 (2) puguo, sto P 3aBucHT TOUbKO OT Z MH fF. 

B ypapyenuu (1) mepaa uacTb He 3aBMCHT OT F, a Npapad yacTb He 
3aBUCHT OT Z. TakuM. oOOpa30M, JeBad MM paBad YaCcTH ABJAIOTCA (byHK- 
IMAMH OHOrTO TOMbKO ¢. Torya 


oP 
e =f. (3) 
PaccmotpuM cnayana cayyai, xorga f(t)=0; rorga ypasnenne (1) 
IIpHMeT BULL: 
07” io”. , Ov 
ee (4) 


TlonyuenHoe ypapnenve (4) uperzctapaser coOoH sauneliHoe HeO,HO- 
pomHoe Aubepenmunatbuoe ypaBHenue napadosmueckoro Tuma. 

BymeM cuntTaTh pacipesesenue CKOpocTel B Ha¥aJbHBIM MOMCHT H3Be- 
CTHBIM, TOTa HavalbHoe ycoBue OyseT: 


v(r, 0) = F(z). (5) 


PaccmoTpuM Tellepb, KakHM OOpasoM JOJDKHE! POPMyAMpOBaThcA Kpae- 
BbIC YCAOBHA IPH ABYKCHHH BASKO-IWaCTHYHOH XKHAKOCTH B UMIMHpH- 
yecKoli Tpy6e Kpyrsoro NonepeyHoro CeueHHA. 

Kak Mv3BeCTHO, IPH ABHKeHUM BASKO-NWaCTHYHOH HKUAKOCTH B Tpy6e, 
Hapay C BASKO-NacTHYHOH OONacTbIO TeYeHHAH MMeCeTCA oOmacTb Ma- 
cruunoro TreueHus. Ypapuenue (1), Tak 2%e KaK HM OCHOBHBIC mupdepexr- 
IMaIbHbIe ypaBHeCHWA ABWKCHUA, ONMCHIBACT JIMWb BASKO-MaCTHMHYTO 
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o6macrb Tevenua. IlosToMy mpu peuleHuM 3aadu O CTAUMOHAPHOM ABHKC-— 
HHH BA3KO-lwacTHuHOH XKHAKOCTH B WMIMHApHYecKOH TpyOe Kpyrsoro— 
monepesnoro ceuenua (1°) MbI KpaeBoe yCOBMe 3aaBalH MCXOMA M3 TOTO, 
YTO B OONACTH WacCTHYHOrTO TeYeCHHA CKOPOCTb ABHXKCHHA C ONpeeseH- 
HbIM IIpHO1v2KeHHeEM MOKHO MPHHATb MOCTOAHHOK, T. e. ov / Or =0; panuyc 
apa (apo — o6acTb MacTHUeCKOrO TeNeHHA) fo = Dita] ae 

Cuenyer ormerurs, uro H. B. Ta6un (*") mpa onpeszerennu mpons- 
BOJbHBIX MOCTOAHHBIX HOMb3yeTCA YCAOBHEM OFpaHHYeCHHOCTH CKOPOCTH 
JIBMXKeCHHA Ha OCH TPYObI, T. e. CuNTaeT, YTO Kak AuppepenwnatbHoe 
ypaBHeHue, TAK MH MOyYeHHOe peleHHe OXBATHIBAIOT BCIO OOMACTb [BH- 
*KeHuA. OueBHHO, 3TO MpoTuBopeyuT dusuke ABAeHHA. B camom ewe, 
CKOPOCTh MpH CTalHOHapHOM BHXKCHHH BASKO-IaCTHYHOH 2KHLKOCTH 
B IMWIMHApwsecKo TpyOe Kpyraoro monepeyHoro ceyeHHA MOXKeT ObITb 
olpemketeHa H3 BbIpPaKeHHA 


Ie @ 
pee (IR ee eee UR: (6) | 
| 
H3 9Toro BbIpawkeHHA AA CKOpOCTM culeMyeT, YTO UpH F =o = Qt) /P— 
CKOPOCTb HMe€e€T MAKCHMyM HM pH 3HayeHuAX R/ry><2 CKOpOcTb Ha OCH | 
TpyObl OTPuUaTebHa, YTO MpOTHBOPeYUT *usuKe ABJICHUA. 
Hcxoa" 43 BbINIeH310KCHHOFO HW UPHHUMaA, ITO paguyc Apa He Oy eT | 
3aBHCeTb OT BPCMEHH, KpaeBble YCJIOBHA 3allHUIeM TaK: 


v(R,)=0, She —o, (2) 


ByeM uckaTb pelmlenue ypapnenus (4) B Buse pasIOKeHHA B pA 110 
ynxunsm Yo (4p) Jo (<n RE) —o (an) Yo (an zi 


v(r, t) = S\on(t) [ ¥a(an) Jo(an-e )—Jo(an) Yo(an 7) (8) 


? 
re Jo (an Fe) — dynes Becceaa mepsporo pola HyaeBoro nopsgKa. 


ifr q Pa 
Yo( an Er) — dynkuna, Heimana—bBecceaa sroporo poga Hyweporo n0- 
paaKa. 
Kak u3pecruo ("*), acumnToTuyeckue MOpMyVIbI AA COOCTBEHHBIX MyHK- 
WMH HO3BOAAIOT MOKa3aTb, YTO PasTOMKeHHe TO COOCTBEHHHIM (YHKIMAM 


CXOAMTCA IPH TEX KE YCAOBHAX, 4TO HW PasIOxKeHHe B px Dypse no 
KOCHHYCaM. 


Tak kak @yHKUMA %)/er yoBeTBOpsAeT ycnoBuam Jlupuxae Ha uHTep- 
Bale (ro, R), TO ee pal Pypbe cxomuTca pu Bcex 3HaueHuAX TF K Heli (2°). 
Ha OCHOBaHHH BHILMIeCH3IOKCHHOTO pa3sOXKUM %)/r, Tro <r<R, B pad 


no MyHKyHAM Yo(an) Jy (on B) — Jy (an) Yo (<n Ha 


©O 


Sa [reasleeg) neon h 
On = Fy he 3 [ ¥o (4) Jo(an Re) —Jo(%n) Yo(an%)]dr; (10) 
Ha= pe Na [ V0 (2x) Jo(an-7) —o (tn) Yo(anF)] dr: (11) 
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Hcnloapsya Kpaepoe ycaosue dv (rp, t)/dr=0, NOAYYMM XapaKTepu- 
-CTHUCCKOE ypaBHeHHe AIA ONpeeeHHA Gp: 


Js (an) Yo (2s) — Jo (tn) Ys (an) = 0. 


Popmyja AAA onpexenenusA ¢_, Mpu snayenuax ry/R, SunsKkux K 1, 
npupezeuxa B MOHOrpadun C. M. Tapra (#4). 
Tloncrapus (8) u t)/r us (9) B (4), 6ynqem umero: 


>| Yo (¢n)Jo(tn-4e) —Jo (tn) Yo (an-e)] [—n apt on 04) — an] =0. 


(12) 
Ypapuenue (12) Oyzer yqopseTBopeHo, ecau Bce KOsmuNHeHTH pas- 
JIOMKCHUA PaBHbI HYJIO, T. e. 


a2 
Un (t) + Bay Wn (t) + n= 0. (13) 


Pemlad OObIKHOBeHHOe juddepenunaibHoe ypaBHenue (13), nozyuuM: 
2 


on 


) Re ™ a Re 
Un(t) = C,€ pas sae (14) 
n 


Tlonctasus (14) B (8), nomyuum: 


Oh, 6) = (Cs pike 


n=1 


at. a,Rp 


Se ) [Yo ‘(ave (a, z) Ge ie (n =)| 


TpeOya BbINOIHeHHA HavaIbHBIX yCOBMH, NOmyuaem: 


v(r,0) = F(%) a ile “= )[% (Zn) Jo (an He) — Jo (2n) ¥e(a &)} (15) 
n=1 n 
eC, a ABIAIOTCA KOSPPUUMEHTAMH pyuKuun F(4) pu pa3- 
n 


JIOKeHHH ee B PAX NO dyHKuusm YVo(n)Jy (a KR) (aa) Yo (an x) Ha 
uHtTepBasre (fo, R). Crezosaresbyxo, 
1 
r a,R?e 4 r r r : 
Co = oe =- WR We (x) Yo(¢n) Jo (an z) — Jy (an) Yo (4, z)| dr; 


Hi, = r VelOn) a (an x) — Jy (an) Yo (<n z)| dr. 
To/R 


B cayyae 0P/dz=const* ry=2lt)/P uw Belpaxenua Wd a, U Hp 
IIpHMyT BUL: 


com me § Co BLY anf) — te (ef) 


= \ r| Yo (an) Jo (ane) — Yo (@n) ¥o(an-z)| ar. 


To/R 


H. 


* PaccmotpeH VM. C. Ipomexa (15) 118 HeycTaHOBuBileroca TeYeHHA BASKOH HKATKOCTH 
B KpyraoH Tpy6e. 
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as HaxOKuK WeHHA pacxOa BOCHONb3yYeCMCA BbIPaxKCHHEM 


R | 
Q= In| vrdr + er U(Fo, t). (16). 


Te 


Bcayuae f(t) 0 BBenem BMecTO V HOBy!O PYHKIIO Vv, Wom02%«KuB (1°) 


a=0+ (fal 


0) 


Tora Uv OyeT YOBeETBOPATh ypaBHeHuio (4). B aToM cayyae KpaeBble 
YCOBMA NpuMyT BUL: 


t — 
ZA Ov (27 /-F (0), t 
a(R N=O=lfd, Soy r0.5 —o. 


0 


Takum o6pa3oM, 6yeM MMeTb KpaeBylO 3afauy Cc NOABMxKHOK rpaHuyel. 
CunTaeM CBOMM JOJFOM BbIPpa3sHTb UCKPeHHIOIO MPH3HATEAbHOCTh pod. 


3. WH. Xanuaopy 3a pa WeHHBIX yKa3aHul. 
TloctynH10 
47 XII 1953 
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Hokaaygn Akagemun Hayx CCCP 
1954. Tom XCV, N 5 


ACTPOHOMHA 


B. ®. TA3E 


HCCJIEMOBAHHE CTPYKTYPbI FAJIAKTHKH NO AH®OY3HbIM 
TYMAHHOCTAM 


([Tpedcraeneno axademuxom I. A. Illatinom 11 II 1954) 


SHauNTesIbHOe BHHMAHHe yeAeTCA B HACTOSIee BPeMA BOMPOCy 0 BHIAB- 
JI@HHM CMpaJibHOH cTpyKtyppl [anakTuku. 3a nocseqHHe rogbl Sblo cmema- 
HO MHOMPO paOoT MO yCOBepLIeHCTBOBaHHIO CMeKTpaJibHOH KslaccupuKalluH 
3Be32, TlaBHbIM OOpas0M HMeA B BHAY YTOUHEHHeE paccTOAHHH TO 3Be3Z, 
Ha KOTOPbIX, B KOHI[€ KOHIJOB, OCHOBaHbI BCe BbIBOLbI O cTpyKType [Tasak- 
THKH. 

M3 BceX MeTONOB, JOCTYMHBIX 3Be3HOH aCTpOHOMHH, HaHOoJlee O6elllal0- 
UHM JIA BbIABJICHHA PaCcIOJIOXRXeHHA CMUPAaJIbHbIX BeTBeH ABJIAeTCA MCCJe- 
MOBaHHe MpOcTpaHCcTBeHHOTO pacnouomweHHa Aupy3Hblx ra3s0Bblx TyMaHHO- 
cTeH, MOCKOJIbKy H3 HaOJOJeHHH BHeraJlakKTHYeCKHX TYMAHHOCTeli yCTaHOB- 
JIeHO, YTO SMHCCHOHHbIe TYMAHHOCTH BCera paciOaraiw4caA BAOJb CMMpavb- 
HbIX BeTBeH. Ho 4 B ZaHHOM CJly¥ae HEJIb3A PACCUHTHIBATb Ha MOMy4eHHe BCeli 
KapTHHbl raJlaKTHYeCKOH CTPyKTYPbl BBUAY He3HaYHTeJIbHOM BeJIMYHHbI OOJIa- 
CTH MpoOcTpaHcTBa, JOCTYNHOM MeTOaM 3Be3,HOH ACTPOHOMHH, CpaBHUTedJIb- 
HO CO BCemM O6bemoM TamakTuKH. MoxKHO pacCUHTbIBaTb TOJIbKO Ha BbIABJIC- 
HHe OTJeJIbHbIX YaCTeH CIMpPaJIbHbIX BeTBeH. 

Ileppax nonbirKa BbIABHTb CIMpaJbHylo crpyktTypy TamaKkTuku no audp- 
(y3HbIM TYMAHHOCTAM H CKOMVJICHHAM POPAYMX 3Be3, Oblia chetaHa Mopra- 
HoM, Illapnseccom u Ocrep6poxom B 1952 r. ('). M3 orpannuenHoro MaTe- 
pHana (Bcero 25 o6beKTOB) aBTOpaM yJlaslOCcb MOKa3aTb, YTO TYMAaHHOCTH HU 
TOPAYHE 3BE3NbI pacnOaraioTcA BUOJIb ABYX BO3MOXKHDIX BeTBeH, OHA U3 
KOTOPHIX OTCTOUT OT ComHIa Ha paccTosHHe 300 mc, Apyraa — Ha paccTosHMe 
2000 mc, o6€ B HalpaBJIeHHH, MpOTHBOMOJIOXKHOM HallpaBJIeHHIO Ha IeHT). 
HeckoulbkKo m032%Ke Box, Bectep u Baye yka3a/iM Ha CyllecTBOBaHHe TpeTbeti 
BeTBH, Mpoxo_auleHh Mexay ComHiem wu weHTpom T’alaKruKu (7). 

Vimes B CBOeM paCMOpsAxKeHHM 3HaUHTeJIbHO OoOJlee OOWIMpHbIi MaTepH- 
am — dbotorpadun oKosio 400 aMucCCHOHHBIX TYMaHHOCTeH, Mbl XOTeJIM MOMDbI- 
TaTbca OOHApyKUTb asakTHYeCKyIO CTPyKTypy Ha OCHOBaHHM CBOMX HaOsO- 
neHHi. 

EXMHCTBeCHHBIM CIOCO6OM oOnpemeweHHA pacCTOAHHA JO TYMAHHOCTH AB- 
JideTCA OMpewemeHuve paccTOAHHA MO BOsOyXMAalollleH 3Be3bI, NOITOMY MBI 
UMeeM BO3MOXKHOCTb UCHOJIb3OBaTb TOJIbKO Te TYMAHHOCTH, JIA KOTOPbIxX 3TH 
BO3OyKMalollve 3Be3Kbl H3BECTHbI, a STH TYMAHHOCTH COCTaBJAIOT BCero 
53% ux oOulero uucaa (3). Takum oOpa30M, MbI MOrIM HCIOJb30BaTb BCero 
oKolo 150 TyMaHHocTeli, MJId KOTOPbIX PaCCTOSHHA W3BeCTHbI OoJIee MVM 
MeHee yBepeHHo. Ho, mpuHuMad BO BHHMaHHe MaJIyIO TOUHOCTh OMpekeseHHs 
paccTrosHua mo 3Be3, O uv BO, Hao C4HTaTb NowyYeHHylO HaMH kapTHHy 
JHib rTpyObim MpHOMwKeHHeM. 

TlomoxKeHHaA STUX TYMAHHOCTeH HaHeCeHbl Ha CXeMaTHYecKOM epTexKe 
(cm. puc. 1), B WeHTpe KoTOporo HaxoguTca CouHne. Ha sto cxeMe MO2KHO 


JOBONbHO YBepeHHO MpOBecTH TPH BeTBH: MepBax, O.Mxalimian K CouHLy, 
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pacnoJloxKeHHad M0 Apyry!o crOpoHy OT HePo, HexKeJH TasakTuyeckHi IeHTp, 
MpoxomuT uepes cosBe3qun Jle6ena, Lledes, Tlepcea, Opuona, Bosunyero, | 
Eunopora, Bospuroro Tica. Paccrosuve 40 ComHa B 6MKAlWIeHh TOUKE © 
oKoio 300 nc mu wupHua BeTBH OKONO 400 nc. Be TOUKH B MouNroTax 150— 
160°, He moxKalHecad Ha BeTBH, MpeACTaBJIAIOT TYMAaHHOCTH B CO3Be3UH 
Buv3HenoB; BepOsTHO, STO OTKJIOHeHHe BbIS3BAHO HeTOUHbIM 3HAaHHeM Ppac- 
CTOAHHH. 


S 
s 


60° 


IID? 


Puc. 1. Cxema cmupaJibHbIxX BeTBeH [ajakKTHKH 10 yHddy3HbImM 
TYMaHHOCcTAM. B wentpe Haxogutca Cosnne. Kpyru cooTeetctBy- 
roT pacctosxHHAM B 1000, 2000, 5000 nc 


Bropaa, 6omee WalekKawd BeTBb IIPOXOAMT Ha paccTOAHHH OKOJIO 2000 mc 
oT ComHia. vepes cosBpe3quu Lletbes, Kaccuonen, Tepces. Uupuna ee mpu- 
OIH3HTeJIbHO TaKad Ke, KaK H NepBol BeTBH. OHa HaMewaeTCA MeHee yBepeH- 
HO, 4eM TlepBax, TaK KaK H3BeCTHO MaJIO CTOJIb MaJieKHX TYMAaHHOCTeli, u 
3eCb, OYEBHHO, OCOOeCHHO CKa3bIBaeTCA HeJOCTATOUHOe 3HaHWe CHeKTPOB 
cla6blx 3Be3I. 

TpeTba, BHYTPeCHHAA BeTBb 3aKJIOUaeT TYMAHHOCTH B Co3sBe3quAx CrpeJib- 
ya, Ulutra u 3Men; 3HauHTeIbHad BbITAHYTOCTb 9TOH BeTBH B paHasbHOM 
HallpaBJieHHH MOKeT YaCTHYHO OOBACHATHCA AHCHepcnel paccTrosHHit. 

Borataad rpyila TyMaHHOcTeH HaxXOMHMTCA B MomnoTax 250—270° Bp cosBe3- 
auax Kuna wu Uenraspa. Hegocrarox na6moxennit B IOxxHom nowyulapuu He 
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NOSBOACT PeLIMTb BOMpoca, COCTaBAAeT MH 9Ta Ppyna caMOcTOATeJbHYyIO 
BeTBb HJIM KaK-TO COCMHACTCA C BeETBbIO, MpOXomAeH uepes Cnpenen u 
Ulur. Bonee ypepenHoe cyxeHuve cTaHeT BO3MOXHbIM ToOcue ony OJIMKOBaHust 
0630pa o6acteit H II, npopogumoro B Hacrositee Bpema B IOxnHok Adpuxke. 

K o6mactu Ulura npumprKaer c cepepa Govtee GemHan TYMAHHOCTAMK 06- 
| facTb B Opse — JIucnuKe. B toxHoli ee yacru, npumMepHo oKos0 10° nosro- 
Tb, UMeeTCA HEKOTOPOe YHCIO CMaObIX H HeEOOMbINMX TyMaHHOCTel c Heu3- 
BeCTHBIMH |PaCCTOAHHAMH, BEpOATHO, 9TO Ooee WaseKHe OObekThI. JIasee, Ha 
NPOTAKEHHH CJleLyIOulHx 20° OMPOTH WexKUT O6MacTb 6ObUIONO MOrsOWLeHHA 
B Opste — suka Maeunoro Ilyru; snecb we Ha6momalorca HM TYMaHHOCTH, 
HH ropsuve 3Be3qb1. MoxHo NoularaTb, YTO HaOsIOMaeMble B 9TOM HalpaB- 
JIGHHH IWIOTHbIe 3Be3THble OOJaKa JleKAT Ha OUCHb GObIIOM paccToAHHH. 

TlomyyeHHaad HaMH CxeMa CIleKTPaJIbHOM CTpyKTypbI B OCHOBHOM corsa- 
cyeTcA C MpeyBaputTesbHOH cxemoH Mopraua, Iapnuecca u Octep6poxa ('). 

HeyaByo nosBuacb HoBaad pabota Moprana, Yurdopna u Kone (4), B 
KOTOPOH WaHO pacmOvlowKeHve CHMpabHbIX BeTBeH TamaKTuKu no 27 arpe- 
raTam (accoumauHam) ropsuux 3Be3. B stu rpynnbl BKIOUeHHI CBepxruraH- 
Tbl H THraHTb OT O Zo B38; Hamu x*Xe Ob UCMONL3OBaHbI WIA onpesemenns 
paccTOAHHH JO TyMaHHOCTeli TObKO 3Be3qb1 O u BO, mosTOMy OoCHOBHOIi 
MaTepHaJl, MOCYXHBUIMH JIA ONpekeneHuA paccTOAHUu, COBMagaeT JMIIb 
4acTHUHO. 

C nosoli cxemoii Mopraua, Yurdopna, Kone wal wepTex TaKxKe Haxo- 
MuTcA B corjiacuH. [naBHaa pa3HMlla 3aKOUaercCAd B MOJO*wKeHHH CouHIa 
OTHOCHTeJIbHO BeTBeH — B cxeMe MopraHa CouHue JlexKUT BHYTPpH MepBoilt 
BeTBH. 

PacnosiowenHe BeTBeH CciupaJiel, MOJlyueHHOe NO 3MHCCHOHHBIM TYMaH- 
HOCTAM, H TO OOcTOATeIbCTBO, 4YTO TalakTuKa BpalllaeTca no YacoBOl 
CTpeJIKe, MO3BOJIAIOT CielaTb BbIBOA, YTO CIMpaJlb 3aKPyYIHBaeTca. 

CrpykTypa CNHpaJIbHbIX BeTBeH, KaK OHa olpeyeaetTca mupdy3sHbimu 
TYM@HHOCTAMH, B OCOGeHHOCTH MOJIOKeHHe TpeTbe BeTBH, MAJIO NOXO*Ka Ha 
WleaJIM3MpOBaHHy!o CxeMy cnupasmH. Ha6momaemble BHeraslakTH4eckHe CH- 
cTembl Tuma Sp» H Se TOwKe BecbMa MaheKH OT TOYHOH TreoMeTpHyecKolt 
CXeMbl, MH B HHX Hapsy C BeTBAMH, OrHOalOUHMH WeHTP, BCTpeyawrca TaKk- 
*Ke BeTBH, HMeIOUMe palHasbHOe HalpaBJeHHe, H He MaJlO BTOPOCTeNeHHbIX 
BeTBeli HIM TeTaleH HelpaBHJIbHOH MoOpMBI. 

Mbt BHAMM TyMaHHOCTH B rsyOMHy He abilie vem Ha 2000—3000 mc, 
a 6olee yMOBJeTBOpHTebHO BCero Mb Ha 1000—1500 nc. Ecam monpi- 
TaTbCA BbIeHTb OOaCTh TakOrO pa3sMepa B OMHOM W3 U3BeCTHbIX BHera- 
aKTHYeCKUX TYMAHHOCTell C XOPOUIO BbIPaxKeHHOH CTPyKTypOH, CKaxKem 
M 33 uan M 101, To B He BeCcbMa TPYAHO OyeT BbIAeIMTb CIMpPaJIbHble BeT- 
Bu. IlosTOMy HeYAUBHTeJIbHO, YTO BeETBU CMpasbHOu crpykTypbl TasaKTuka 
OMNpeeJIAIOTCA HeEYBePeHHO. 


KpbimcKaad acTpopu3snyeckad OOcepBaTopHaA lloctynua0 
Akayemuu Hayk CCCP 2 Il 1954 
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Hornmagn Aragemun Hayrx CCCP 
1954. Tom XCV, M5 


ACTPOHOMHSA 


O. Jl. HZAMHCTAPHLIUBHJIN, A. JI. OWMEPOBHY, H. A. PASMAJI3E 
uC. ® POJMOHOB 


3BE3QHbIA IJEKTPO®OTOMETP C ®OTOYMHOXKUTEJEM 


(ITpedcmasaeno axademuxom A. A. Jle6edesuim 17 IT 1953) 


Kak W3BeCTHO, 3Be3{HBIN 9IeEKTpopoTomerTp, ycTaHoBseHHbI B 1937 r. 
Hua 13” pepaextope AOactyMaHcKOoH acTpodusuyeckoH o6cepsatopuu AH 
[pysuncxoh CCP, no3ssoaaa smeKkTpomoTomerpuyeckne HaOJIONeHHA 3Be3], 
Ho 7,5—8 3Be3qHOH BeM4uHbI (1, ?). Jia HaOmt0qeHua Ha 9TOM pedbseKTOpe 
Oomee caOblIx 3Be3q HeEOOXOAMMO TpuMeHeHHe OoOee UYBCTBUTeEAbHON 
SMEKTPOMOTOMETPHYeCKOH cucTeMbl. Tako CUCTeMOM ABAAeETCA 9EKTPO- 
dotometp c moTroymMHoxuTetem (%), paspasoTaHHbi B TaOopaTopuu dorto- 
MeTpuu Hayuno-nccaeoBaTerpcKoro dusnyeckoro unctTutTyta Jlenunrpal- 
cKoro rocyfapcTBeHHoro yHuBepcuteta E. H. Tlaprosot uv 2ByMaA u3 
ABTOPOB HaCTOAMLeH CTaTbu. OTOT 9eKTPOMOTOMETP HEOAHOKPAaTHO HCHOVJb- 
30BaICAH A CPOTOMeTpHpoBaHuA He- 
Oe€CHbIX OObBEKTOB (CBETHMOCTb HOU- 
Horo HeOa, HH*pakpacHoe u3ssyyenne 
Muaeunoro Ilytu, yaptrpaduonmerosoe 
wu3ayyenve Counua XH Jlyupi u ap. (* *)). 

Jima weneH Hactosimeh padornr 
3ICKTPOMOTOMETP IPUMEHAJICA B CBO- 
eH OObIUHOM PopMe 3a UCKWIOUeCHHeM 
HeOOMbIIMX U3MeHeHHH B TeXHHYe- 2 
CKOM OOpMJICHHM, CCNaHHBIX 1A 
paOoTbhl c TeweCKONMYeCKOH cucTe- 
MOH. DOTOYMHOXKUTeCIb, WaMMa OJ,HO- ; 
KaCKaJ{HOTO YCHMTeIA NOCTOAHHOFO 4000 
Toka (°) uH Harpy304HOe CONpoTHBue- 

HvHe B IWeCNH Ce€TKH ITOH JAMUbI B BUAe Puc. 1. CnekTpatbHad 4yBCTBHTebHOCTb 
€MMHOTO TepMeTH3HpOBaHHOrTO O0Ka PO aa Sy alae 
ObINIM YKPenJIeHbI Ha OKY AAPHOM KOHL Sat ae GGLit 
pegdaextopa. . [lyapr ynpapaenua 

3NEKTPOMOTOMeTpa Ob CBA3AH C OCHOBHBIM OJOKOM THOKHM 3KpaHUpo- 
BaHHbIM JUJIaHroM. 

[IpuBomuM HeKOTOpble apaMeTpbhl MPHMeHEHHOTO aaeKTpooTomerpa: 
CH€KTPadbHad YYBCTBUTCAbHOCTh POTOYMHOXKUTeAA * (OTHOMeHHe POTOTOKAa 
Ha BbIxonme PSY Kk usmepsemomy cBeTOBoMy noTOKy) npn A= 4500 A 
©, = 48800 xya/Kan; 9eKTPOHHHI BEIxOm coToKaToxa POY mpu Tou xe 
AmMHe BOTH! 4, = 0,1 aieKTpOH-KBaHT; KosphuynenT ycusenuAa @IY no 


toxy K; =2,9-10°; TemHoBoH TOK Ha BbIxoye ODY J, = 0,66-10-%a; Koad- 


Ky/Kan 


Aiea iota 1h 


BS os 
5000 f 6000 A 


ee 


* Hamu IpHMeHsAJCA (OTOYMHOXKUTeIb C CYPbMAHO-We3HEBbIM KaTOROM. 


| 
(buuMeHT yculeHua yCutuTeta NO TOKy », = 1,1-10% Harpysounoe compo-| 


TuBneHue Ry= 50 MQ *. 

Ucnpiranue aaextpodoTromerpa Obl0 mpoBemeHo B aprycte 1952 r. 
Ha 13” pedbextope AOacryMaHCKoH acTpotpusudecKor OOcepBaTopuu. Kax oe 
M3MepeHHe 3BE3IbI MpousBogusmoce: 1) 6e3 cBeTO*uAbTpoB; 2) CO CBeTO- 
(pusptpom UWlorra BG-3 (romuna 1 MM, MakcuMyM NponyCKanua 8600 A, 
nowyuMpuna nosochl uponycKanus 1800 A); 3) co cBeTopusbTpoM MWorra 
GG-11 (rommuna 2 MM, Makcumym mponycKanua 6000 A, mOv1y WM puna 
nosoce nponycKanusa 2000 A, nomaras Kpacuyto rpanuuy nocsennen 7000 A). 

Ha puc. 1 mpecraBJeHbI KpuBble CNeKTPabHOH YyBCTBUTeJIBHOCTH 
toroyMHOxKuTesA 6e3 cBeTOpubTpa HCO CBeTO*usbTpamu. Jlanupie puc. | 
TlOJIYYeHbI 63 YCHHTEIA, T. €. WYTEM H3MepeHusA PoTOTOKA Ha BHIXxOZe DIY. 

B ta6a. 1 npHBomATCA pe3yAbTATbI HASMeEPeCHHA HHTCHCHBHOCTH U3Jy4eHHA 
yeTHIPeX CMAOHIX 3Be3, HAXOMAMMXCA B NAOManKe Kantetina Ne 88. H3me- 
PCHUA IPpOBOLUAMCh pH 3CHHTHOM paccTOAHMN z= 44°, mpH 4NCcTOM Hebe — 
HM BbICOKOH mpospayHocTH aTMocdepbl. Homepa u3MepeHHbIX 3Be3, yKa3aHbl 
m0 Bepregopdckomy Katasory (BSD); dororpapuyeckue 3Be3LHbIe BEAMYMHbI 
WM CHEKTPAJIbHbIe KACCH B3ATHI U3 9TOFO #e KatTasora. CpeqHue NOKa3zsaHHA © 
TabBaHOMeTpa JaHbl Ha BHIXOMe ycuMTeIA Cc yueToM qboHa HeOa; 3TH 
NOKasaHHA NOYYeHbI Kak Cpe HHe M3 TpeX H3MepeHHH; NPHBOAATCA TAakKKEe 
BCJHUMHEI CpeHeH KBapaTHuHOH OMIMOKH. 


| 


Ta6Onauna 1 


Tloka3anHa raibBaHoMeTpa B wa * 
Neh sBe3q 


Mpg Sp (BSD). | eee 
(BSD) (BSD) 6e3 cBeTO*HbTPOB GG-11 BG-3 
153 9,4 gKs 28 ,12+0,44 14,74+0,22 2,71+0,33 
162 9,19 By 23 ,25+-0,37 5,30+0,18 7,77+0,33 
174 9,36 Bg 20 ,39+0,48 4,91+0,18 6,89-+0,33 
175 S) PA) A, 24,35+0, 48 7,04+0,18 6,97+0,35 


* Ha _ BbIxome YCHJHTeIA MpHMeHAJICA YanbBaHOMeTP C  4YBCTBHUTECAbHOCTbIO 
2,2-10-7 a/mMmM 
; 


Ha OcHOBaHHH MPHBeAeCHHBIX MaHHbIX CeLyeT, TAKUM OOPa30M, CUMTATb 
YCTAHOBJICHHBIM, UTO YYBCTBUTEAbHOCTh NPHMCHEHHOFO 3eKTPOoTomMerpa 
NO3BOJAeT oTomMeTpuHpoBaTb Ha 13” pedaeKTope 3Be3qbl cuadee 9-H 
BeJIMUHHBI. 


JleHuurpaycKkuh rocyzapcTBeHHbId yHHBepcuTer lloctynusio 
uM. A. A. )Knanosa 27 I 1953 
AOactyMaHCcKan acTpodusnyeckad OOcepBaTopuA 
Akanemun Hwayk Ipy3.CCP 


UHTHPOBAHHAS JINTEPATYPA 


Jopa, JAH, 65, 831 (1949). °C... Poxuonos, E.H. Maspaosa, E.B. Pry a- 
ToBcKas, TAH, 66, 55 (1949). © C. © Poguonos, E. H. Ilapaosa, JAH, 
67, 251 (1949). 7C. @ Poguonos, U. T. ®pumman, JAH, 77, 997 (4954) 


* Bce yka3aHHble MapaMeTpbl OblnH cielHalbHO H3MepeHbI B abOpaTOpHu do 
TO- 
metpuu HMY JITY. ® 
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Hokaagn Axagemun Hayx CCCP 
1954. Tom XCV, N 5 


ACTPOHOMHs 


M. A. MOTHJIEBCKHH, A. E. BEJIJIEP n B. M. BAJIbJI-MEPJIOB 


OMPENENEHWVE JIOKAJIbHbIX MATHUTHbIX MOJEM HA COJIHLE 


iPH MOMOWM MOJIYAIAUMOHHOFO SOTOIJIEKTPHYECKOrFO 
CNEKTPO®OTOMETPA 


(IIpedcmasneno akademuxom -T. A. Laiinom 28 I 1954) 


1. Onpegenenne MarHHTHEIX nose na Comnue npeacTraBaaeT omny 
M3 HaMOOJee aKTYaIbHBIX H BMeCTe C TEM HaMOOee TPYAHHIX 3amay du- 
3uKu Coauua. TpyaHocTh u3mMepeHuii cBa3aHa c TeM, 4YTO yxXe JIA N0- 
eH NOPAAKA HECKOMbKUX COT 93pcCTe 3CCMAHOBCKOe pacimenwenue 3HauH- 
TCJIbHO M€HbIUe WHPHHb! WHHHH. Tak, npa H=50 apcr. aaa anuuu Fel 
4 = 6250,2 A, AkX0,002 A, Torga Kak wupHHa JuHuu NopsayKa 0,1 A. 

B mocaeqHee BpeMA JAA M3MEPeCHHH MarHUTHHIX nNoweH Ha Cone 
HaUHHAaeT MPHMCHATLCA CPOoTOISTeKTpHYeCKHA MOYAAUMOHHHTA MetTor (?,”), 
NOSBOJAIOMLMH 3HAYMTeIbHO CHH3HTb BEJMYUHHY MMHMMAIbHOTO MarHuTHO- 
TO OIA, WOCTyYMHOTO u3MepeHHaM. CynlecTBeHHO IIpH 9TOM TO OO6cTOSR- 
TeJIbCTBO, UTO B OTMMUHE OT OObIUHOTO doTorpaduyecKoro MeTORa MOryT 
ObITh HCHOMb3OBaHHI [JIA STOFO OTHOCHTEbBHO MaJIbl€ COMHEYHbIC YCTAHOBKH. 

2. B Teyenue 1952—1953 rr. B MucturyTe 3emMHOrO MarHeTH3Ma ODL 
MOCTPOCH MOLY AAUMOHHbIM CPOTOSEKTPpHYeCKHH CiHeKTpOmoTomertp, upe- 
Ha3Ha4eHHbIA IA W3MePeCHHA MArHUTHbIX NOeH Ha Cownue. B xacrosuyem 
COOOWIeCHHH KpaTKO OMNMCbIBaeTCH 9Ta YCTAHOBKa, MeTOJMKa H3MepeHHi 
M MepBble ONBITHI NO ONPeMeCAeHHIO MOKaIbHbIX MATHUMTHBIX NOeH Ha 
Coane. 

3. Kax uspectuo (3, 4), B cayyae mpocroro addpexta 3eemana c1a6aa 
JMHMA MOPOULCHHA COMHEYHOTO cHeKTpa paculeliaeTtca Ha TpH KOMIIO- 
HEHTbI, KOHTYPbl KOTOPHIX 3aalOTCA COOTHOMICHHAMH: 


Jco_ (Ak) = (1 + cos? 6) f(A—A_), 
Jo, (k) = (1 + cos’ 6) f(A—>+), (1) 
In (h) = 2 sin? 6 f (K—2y), 


rae §6— yroa, cocTaBAdeMbIM BEKTOPOM MarHHTHOTO MOA C AYYOM 3pe- 
uua (ocbiO Z); s-KOMNOHEHTH NOJAPH30BaHbI B OOMLEM CAyyae 9MNTH- 
Ye@CKH, a ™-KOMNOHCHTAa — JIMHEHHO. 

IlycTb BbIXOZHaA Web cCleKTporpadpa BbIpesaeT yuacTOK Ha CKaT€ KOH- 
Typa JmMHuM. Ecam Ha NyTH cBeTOBOrO Ny4Ka MOMECTHTbh MN1acTHHKy, 
COO6UaIOIy!10 OObIKHOBeEHHOMY Jy4y cyBur dasbl ~a/2 OTHOCUTEAbHO 
HEOOBIKHOBEHHOFO, HM 3aTeM BpalllaloululicA NOAApH3aTOp, TO CBeTOBOH 
NOTOK, MUpoOxoAamMh yvepes wWelb, OymeT NOABepraTbcAH MOMYJIAWMM. 
AmnuutTy a MepemenHot cocTapasiomel cBeToporo noToKa P~ paBHa: 


ca) 
ae Heos6\, (2) 


Saal A Ree 


rae O_7—nocrosnHad cocTaBasioulad cBeToBOro moTOKa, k =14,67-10°° gi? 
(g — axrop Jlanze). 
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OnpejeiaH OMHOBPeMeHHO BeauUMHE!E DL u DP B HECKOMbKUX TOU- 
KaX JIMHMM, MO%KHO H3MepHTb BeauunHy |H,|. 3Hax Hz onpenesser dasy 
NepeMeHHOH COCTaBAIOIM eH. : 

4. Jina usmepenuf Opina u3Opana annua Fel 4 = 5250,2 A, oOnamato- 
waa 6ombuum dbakropom Jlanme (g =3) uw, Kpome TOTO, pacnoJo#XeHHaA 
BOJH3H OT MaKCHMYM€a 
KpHBOH  cCleKTpadbHOH 
YYBCTBHTCJIbHOCTH IIpH- 


Ue) 


, MeHsBmNerOcA (poTo- 
. 9 YMHOKUTeIA. 
u Cxema yCTaHOBKH 


mpeaqcTapaena Ha puc. |. 
Bxoyuaa web LH, aBto- 
KOJJIMMaUHOHHOTO CIeK- | 
Mp Tporpada c qudpdppakun- | 
OHHOH pelleTKOH | 
(aucnepcun 2,3 A/mm) 


W3MEDUTIESb 


Puc. 1. IIpHumumuanmbuasa cxema ycTtanoBKHn. L3 — 3epKa- 


uO ©wesoctata, A3 — onosHuTeAbHOe sepkao, PacuOJaraeTcH B (po- 
B3 — pornytoe 3epkano, {73 — noBopoTHoe sepkalo KaJIbHOH IMOCKOCTH To- 
(OcTalbHble OOO3HaYeHHA CM. B TEKCTe) PH3OHTaIbHOrO CcOHeY- 

, Horo tTeaeckona (D= 


=130mm; F/ 55). Ilepea 
BXOMHOH WeTbIO NMOMemaeTca MacTuHKa A/4 uw KoMneHCcayHOoHHaA crona CT 
(cM. HwxKe). Ga BEIXOAHOM LLebIO Il,, Bbipesaouel Mavblit yuacToK 
Juuuu (nopsaKka 0,02 A), HaxOquTCA Bpallaiomulica noaApusaTop. 
BuixoHaA Web BMeCTe C NOMAPH3aTOPOM HW PoTOyMHOXUTeEIeM M MOXKET 
nepeMellaTbca MO cnHeKTpy pH NOMOWH cHHxpoHHOrO motropa M™,. 


TlepemeleHue BbIXOAHOH WleM BAOJb JIMHMM aeT BO3MO2XHOCTh ONpe- 
dD 


meiutbh Oy re WA OONLPWIOTO 4NCIa TOUeK. 


Puc. 2. IpunyunvatbHaa cxema usmMeputess. JJ, un JJ, —aamupt 6H9; Jy, Jy u JI; — 

aamnbt 6118; Tpl nu Tp2—tpanccopmatopal c Kospuynentom Tpanccopmaynn 1; 

A — Bxoq curnana oT PIY; B— Boixok K peructpupyoulemy mpuOopy; C — Bxoy CHHXpo- 
HH3Hpylollero CHrHasa OT reHepatTopa (///) 


MoroTok (OTOYMHOXUTeIAH NOMamaer Ha rabBanomerp J, usmepsaiw- 
mui D_, Mw Ha BXOA u3MepuTetn Dy (cm. puc. 1). Tocaenuul cocrout 
M3 y3KonNoocHoro ycusuTena Y, cbasoporo perexropa OY, ycuaurena 
mocrosHHoro ToKa Y// wu peructpupyiwulero upn6opa /7. Cunxponusupyw- 
WMH CHrHal Nocrynaer na MeTeKToOp oT renepatopa JH, Koropbiii moca- 
%KCH Ha OCb CHHXPOHHOrO moTOpa Mj, Bpamjaiwmero nosspusatop. M3me- 
pus oOJaqaet nosocoh nponyckanua, 0,01 rumpu padouel uacrore 

slit 
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MvuuMadbuad BeAMUMHa MarHMTHOTO NOAA, MOCTYNHad U3MepeHHAM B 

HalleH yCTaHOBKe, Olpeseisetca AyKTyallusMH OTOTOKa, BO3HUKAalO- 
IWMMH BCAeACTBHeE ApoOoBoro osddexta Ha coToKaToNe ‘s1eKTPOHHOTO 
yMHOxuUTeIA. B cooTsercTBHH Cc pacueTaMH Ona OKa3alacbh paBHO mpH- 
OausuTerbHO 10 sper. (B etMHHUHOM u3MepeHHy). 
_ Hamepeuua noxasanu, uTo mpm oTpaxenun oT 3epKan wWesocTaTa BO3- 
HUMKaeT YaCTHUHAA NOJApHsalluaA CBeTa, NpHueM CTeNeHb NOAApH3alHU 
MOKET MOCTHFATh HECKOJbKUX NpowenTos. Orpaxenne oT Auddpakwuou- 
HOH pelleTKH TakxKe CO3faeT YacTHYHYyIO NOJApnsaunw (PX 12%). B pe- 
3yYIbTaTe STOTO IPH BpalleHHH NOJApH3saTopa BOSHUKaeT BeCbMa HMHTEH- 
CHBHaH LONOMHUTeCIbHad MO YJAIMA cCBeTOBOTO MoToKa. Baaromapsa 
HalM4H10 PasOBoro MeTeEKTOPa MOKHO 3HAYHTEbHO YMCHbINUTh BeEMOMHY 
AOMOIHUTeEIbHOrO CHrHada, HCNOAb3yA oTIMYHe ero basbl OT da3bl 
NOMe3HOrO CHrHada. OKa3a0cb YyOOHBIM KOMMeHCHPOBaTbh ONOAHU- 
TCJIbHBIH CHrHa BBeEAeCHHEM H@ MYTH CBeTOBOFO NYyuKa CTOMBI WAOCKO- 
NapaeAbHbIX CTCKJAHHDIX WacTHHOK CT. Komnencauua ocyulecTBAdacb 
B HelpepbIBHOM CHeKTpe BOMM3H OT JMHMH NyTeM NOBOpayMBaHHA CTOMDbI 
OTHOCHTEJIbBHO TOPH3OHTAIbHOM OCH. 

5. Ilo oKoHYaHHH HCCACMOBAHUA OTACbHBIX YacTeli ycTaHOBKH OBI 
MpOH3BeeHO HECKOAbKO OMBITHBIX H3ME€PeCHHH JOKaJbHBIX MAlHATHBIX 
noweH Ha CowHue. Tax, 20 IX 1953 r. ObIlmmM npoBeeHbI H3MepeHHA Mar- 
HATHOTO NOH Masloro comHeuHOrO MATHa(o = + 7°,0; L = 266°,5; Sa=95). 
HanpsxkeHHOCTb MarHHTHOFO NOJA BATHE OKa3aqacb paBHok ~ 900 spcr. 
B ToT xe eHb B pahoHe PMOKKYy1a, pacHOMOx*XeHHOTO BLalM OT rpynMbl 
NATeCH, ObIO OOHAaPpyXeHO JOKAIbHOe MarHHTHOe Tose C MaKCHMaJbHOK 
HanpsxKeHHOcThIO OKONO 40 apcr. *. 

ABTOpbI BbIpaxaioT OarogapHocTh mpod. T. C. Topenmuxy 3a BHuA- 
MaHHe K HacTOAMel paborTe. 


Hay 4HO-ncceqoBaTeIbCKHH HHCTHTYT Iocrynuso 
3€MHOrO MarHeTH3Ma 23 | 1954 


LIMTHPOBAHHAA JIMTEPATYPA 


7G. thiessen, 7s. {, Apb., 307 165 (1952), *KFOUKiepentheuer, Aph. J., 
117, 447 (1953). ? F. H. Seares, ibid., 38, 99 (1913). * H. W. Babcock, ibid., 110, 
126 (1949). 


* MectononoxeHHe @OKKYIOB ONnpewelAIOCb NO CHHMKAaM xpomocmepbl B ee 
H,, WosyyeHHbIM pH MOMONIK HHTepdepeHUMOHHO-NOAApH3alyHOHHOrO ubTpa 


nooca mponyckanua 0,5 A). 
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Jloknagm Axkayemunu Hayx CCCP 
1954. Tom XCV, N 5 


MATEMATHYECKAA ®H3HKA 


“aen-Koppecnonzent AH CCCP I. A. PPHHBEPT, H. H. JIEBEXEB, UW. TI. CKAJIBCKAS 
uA. C. YOUAHD 


BOJIHOBAA 3AJAYA JIA NMAPABOJIUYECKOFO 3EPKAJIA 


1. B nacrosmeH pa6ore qaerca cTporoe pellieHue 3aqaun 06 ycTaHoBHB- 
WIMXCA SJICKTPOMArHHTHBIX KOJIeOaHHAX, BbISBaHHBIX JIMHeHHbIM WCTOUHHKOM, 
MOMeWICHHbIM BHYTPH WeaJIbHO MpOBOAAero 9KpaHa, MMeloulero dopmy 
NlapaOovmyeckoro WHJIHHApa. 

Ha NepBbI B3rIA, pacCMaTpHBaeMaA NpoOMeMa MpelcTaBaeTCA TpHBH- 
aJIbHOH, TaK KaK OHA IPHBOAMTCA K KpaeBO 3amaue Aa ypaBHeHun Tenpn- 
POJIblla, H3y4YeHHOK B pxae pabor, ('*). Tloqo6Haa TouKa 3peHua aABsAeTCA, 
OJHAaKO, OWMOOUHON, MOCKOJIbKY KPHTHYeCKOe paCCMOTPeHHe pe3yJbTaTOB 
9THX paOoT NOKa3bIBaeT, 4YTO OHH He MaloT MOJIHOFO pellleHuaA 3aauH, H Mo- 
JIY4eHHbIe B HHX (OPMYJIbI He MOFyT CUMTATbCA OOOCHOBAHHBIMH 6e3 WONOMI- 
HATeJIbHOrO HccIeqoBaHHA. B paborax Onuitetiva (', 2?) aBTopom myTem pa3- 
evleHHA MepeMeHHbIX B MapabouMyecKol CHCTeMe KOOpAMHAaT WOCTpoena 
COBOKYIHOCTb U4aCTHbIX pelleHHH ypaBHeHua TeJbmMrowblla, NO3BOJIAIOWIaA 
PpaccMOTpeTb HEKOTOPble KpaeBble 3aauv, CBASAHHbIe C NapaOosMyecKHM IH- 
JIMHpoM. OnHako 3aayua 06 3/IeKTPOMarHHTHOM Movie JMHeMHOrO H3yyaTedA 
M BoOoOUIe KpaeBad 3afaya C MPOM3BOJIbHbIMH NPaHHUYHbIMH YCJIOBHAMH, 3a- 
aHHbIMH Ha MOBepXHOCTH UMJIMHApa, He olycKaeT pelleHHaA B pxAwax 
Omnliteiva, TaK KaK 9TH pALbI CXOUATCA JHUIb B YaCTH OOaCTH, OrpaHHueH- 
HOH WHIMHEpOM. B ocHoBe 9TOMO OOCTOATEJIbCTBa, KOTOPOe, NOBHAHMOMY, He 
ObIIO OTMeEUeHO C MOCTATOUHOM OTUETIMBOCTbIO B JIMTepaType, JIeKUT HEBOS- 
MOXKHOCTh PaCpocTpaHeHHA U3BeCTHOH TeOpeMbl O pa3JIOKeHHH MpOH3- 
BOJIbHBIX (PYHKUMA B PAAbI M0 PYHKUMAM OpMuTa BeLeCTBeEHHOrO apryMeHTAa 
Ha COOTBeTCTBYIOINIHe PAbI KOMIMVJIeKCHOrO apryMeHTa, BCTpeyalollveca NpH 
paccMOTpeHHU WaHHO mpo6sempl. B custy cKa3aHHOro NOCTpoeHHble Onuireli- 
HOM COBOKYIHOCTH pellieHHii ypaBHeHua TesbMroJiblla HelpHroxHubl LIA pe- 
INeHHA pPpaCCMATPHBaeMbIX KPaeBbIX 3a/,a4, 3a UCKJIOUCHHeEM COBepLIeHHO 
CHelUHaJIbHBIX YacTHbIX clyyaes *. TIpaBuspHbl myTb nosxXoLa K Npobeme 
Oblul yka3an Marnycom, KoTopplit B paGote (*) MoKa3aJI, YTO paccMaTpHBaemMaA 
nmpo6JlieMa MpWHamiexuT K Klaccy 3afay Cc HeMpepbIBHbIM CIeKTPOM, H ee 
pellieHve MoulyyaeTca B BHZe KOMMJIeKCHOrO MHTeMpasa, OOpa30BaHHOrO H3 
COOTBETCTBYIOINMX YACTHBIX pellieHult ypaBHeHua Tembmrompia WyTem MHTer- 
pupoBaHua Mo Mapamerpy. K coxaJlenulo, 9Ta paOoTa He Mouyuna CBoero 
3aBeplleHHA, a HMCHHO, B Hel He ObIJIO MOKa3aHO, YTO HalieHHOe pelllenne 
YNOBJeCTBOPACT MIPpHHIHNy H3y4eHUA, O€3 YerO aHaM3 He MOKET CUMTATbCA 
vicuepmbiparomuM. B paoore (*), MOcBALLeHHOH paccMOTpeHHio 3afa4qu, yka- 
3aHHOM B 3aPOJIOBKe HacTOAWeH CTaTbH, aBTOP, IO He BIMOJIHe ACHbIM MOTH- 
BaM, OTKA3bIBaeTCA OT paHee HaMeYeHHOTO HM, TeOpeTHYeCKH MpaBHJIbHOrO 
MYTH pellleHHA MpOOeMbI M CTPOMT -MOCcNeAHee B (popMe KOMMeKcHoro HHTE- 
mpasia Wpyroro Bua, YeM NMepBOHAaaJIbHBIH. Jjanuaa B 3TOH padoTe mpo- 
Bepka TOrO, 4TO MOMyYeHHOe BbIpaxKeHwe YMOBeTBOpAeT BCeM YCJOBHAM 


* K KOTOPbIM OTHOCHTCA, B YaCTHOCTH, pellleHHaA SnmrTelinom 3anaya Oo Duddpakuu1 
nlocKOli BOJHBI, Makawlleh Ha MpoBOAAUWHA NapaOomHyecKHH 9KpaH. 


4 JIAH, 7. 95, Ne5 a 


3aaun, He ABJIAeTCA YOCMUTEIbHOM, TaK KaK B HeM OTCYTCTByeT TOKa3saTeJIb- 
CTBO peryJIAPHOCTH BTOPMYHOFO MO/IA B CMEXHOCTH C (POKYCHOM JIMHHeH. QTOT | 
mpoOell CTaBHT HOM COMHEHHE CIpaBeIMBOCTb MOJIYYCHHbIX Pe3yJIbTaTOB, TAX 
Kak YaCTHble pellieHia ypaBHeHua TeubMro/lbla, BXOAALIMe B NOAMHTerpaiib- 
HOe BbIPaxKeHve, He SBJIAIOTCA peryAPHLIMM BOSH MHHMM COKyCoB *. 
TleraipHblii aHaslu3 CTpororo peleHuA 3aa4du, MaHHOrO B HaCTOALLeh CTAaTbe, 
moKka3bisaet, uro tbopmysia Maruyca, Kak M HeKOTOpble (OPMyVJIbI, coep2xKa- 
WMe pAMbI SIMITeHHOBCKOrO THIa, BePHbI JMIUb WIA OrpaHHyeHHoOw WacT4 
o6acTH BHYTPH MapaGosmmyueckoro WHIMHApa. OfHako 9TOT BbIBOA CJeyeT 
UCKJIOUHTeIbHO M3 COMOCTaBJIGHHA YKa3aHHbIX (POPMYyJI C JaHHbIM HWxKe pe- 
“WIeHHeM HM He MOXKeT ObITb CHeaH 3apaHee. 

2. Tlepexoma kK W3JIOX%KCHHIO OCHOBHBIX Ppe3yJIbTATOB HaCTOAMLel paOorsl, 
BbIGepeM CHCTeMy KoopaAuHAaT (xX, Y, Z), OCb X KOTOPOM JexXUT B MJIOCKOCTH 
CHMMeTPHH MapaboMyeckoro WHIHHApa, a OCb 2 coBlamaerT c MHMeH Poky- 
COB, H MpeAMOO2%*KUM, YTO JHHCHHbI HCTOUHMK 9JIeKTPOMArHUTHBIX KOeOaHuki 
pacnomoxKeH mo ocu 2**. MatemaTuyeckas (POpMyJIMpOoBKa 3aaun 3aKJII0- 
yaeTCaA B CJleMyIOUleM: HaliTH pellieHHe U(x, y) ypaBHeHuA 


Au+ Ru=0, (1) 


perysIApPHOe BHYTPH MapadosmmuecKoro WMIMHApa f= xX + 2a (r= V x+y?) 
3a WCKINIOYUeHHeM JIMHHH x = y= 0, B CMe?XKHOCTH Cc KOTOpOH 

ral 

C2 


“= — H®) (kr) + peryaapyaa pyHKuus, (2) 


oOpamaromeecd B HYJb HA NOBEPXHOCTH WHTMHApAa UM yTOBMeTBOpAIOMee 
YCJIOBMIO H31y4eHHA 


a), = Ol); 'h(-SE + ike ) 


T— 


Yi (3) 


3necb /—custa TOKa B HCTOUHUKe, » — yacToTa KOMeOaHHH, k = o/c — 
BOJHOBOe€ YHCIO, “4 — KOMNJIeKCHaA AMNMTY La UCKOMOFO IAeEKTPHYeCKOrO 
noua, ahs (x) — pyuKuna XanKesa Broporo powa. 

Ecau Bpectu cucTemy napadomuuecKux KoopyauHaT (a, 8), ompenemne- 
MBIX paBeHCTBaMH x = 1/,(a®—6?), y=a8B (—co<a< co, O<8< on), 
M BBINOMHHTh pa3s/eseHHe NepeMCHHBIX, TO MerKO NOKa3aTb, YTO COBOKYI- 
HOCTb YaCTHDIX PeuleHHH ypaBHenua (1), peryApHbIX BHYTPpH Napadoan- 


yeckoro WwutHHApa (OCP <8, =V 2a) u yAoBerBopsIoNlux UpHHuuny 
W3yueHun, Oy LeT 


TF— OO. 


ity = ty (4, 8) = M,AS” (2) By” (8), (4) 
AW (a) = BOs (a) ae ea le ike? F (— > . = é ike?) ‘ 


re F(a, 7, Z)—BbIPORKMeHHAaH Tunepreometpuyeckan dyuKuuan; M, — 
NPOM3BOJIbHad PYHKUMA NapaMerpa Y, MPHYeM LOXKHO GbITh —1/s< Re (v) <0. 
Hckomoe pemlenve % NpeAcTaBAeTCH B BUe CYMMbI NOJA MUCTOUHHKAa U 
BTOPHYHOTO NOJH, WOJyYeHHOrO MHTerpHpoBaHHemM BbIpaxenua (4) BLOT 
mpamon Re(vy)= —6, 0<6<1/,. SHauenue Koaddunuenta M, onpere- 
JHCTCH NYTEM Pa3O2%#KXeHHA NeEPBHUHOTO NOMA B MHTerpal nO dyHKWuAM 
AS) (a), nud “ero MOXKeT ObITh UcMOmH30BAaHA npunaysexamad Marnycy 
(?) Teopema pasioxeHHA, MH UpupaBHuBanuA HysIO CyMMapHOrO NoaA Ha 
NOBEPXHOCTH WHIMHApa. OKOnYaTebHO HaXOUM: 


rw ny —8+ic 44 iny 
Sauer ee Lees: 
x [B® (Bo) | BO (B,)] BO (6) AW (@) dy, (5) 


* 
B paccmatpupaeMoM cyyyae MX TpawHeHT Heorpannyenno BospacTaeT Mp mpu6mH- 
2KeHHH K (coKycy. 


He 17 
Cnyyai MpousBombHoro pacnonoxeHuA UCTOUHHKAa MOKeT OpITD paccmMoTpeH aHavio- 
THUHBIM OOpa3somM. 
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rye 
BO (8) = eB TS) w 


pray eG 

4 2 5 
W4, uv (2) — byuxuusa Yurrexepa. 

MoxHO NoKa3aTb, YTO NOyYeHHOe OpMambHoe pemenne y LOBJIETBO- 
PAeT BCe€M yCOBMAM 3aqauu. HanOouee TpyAHDIM sTANOM OKa3saTebCTBA 
ABMACTCA MPOBepKa BHIMOTHEHHA YCJOBHA U3 yueHuA, OCHOBaHHAA Ha He- 
KOTOPBIX CI€lHabHbIX OWe€HKaX rHnepreomeTpwyeckux yHKuni, Bxoms- 
IHX B BbIpaxenue (5). 

3. Ec On0aHUTbh NyTb ,HHTerpupoBanua BupaBo Ayrol 6ecKoHeuHO 
Oombmioro Kpyra, To upu ja|<B uHTerpan spruncasetca pH nmomomu 
TeOpeMbI O BHINeTax *, Mbt nomyuum tTorga 


ral 
u= — FI®) (kr) + 


c2 


Qe (a8), ; 
+See" Za Fae ty [BY (Bo) / BO (Bo)] B® @)AM(@, jal<B (6) 


@yuxunu AG (2) npocro cBx3aHbl C NOMMHOMaMH Opmura, a uMeHHO: 
n! : = 
AW (a) = (— 1)" Gayr eh!" Hon (Vika). (7) 


PAOB aHasOrH4yHOrO THNA, MPHTOAHEIX LAA NpeAcTaBenua pemenus 
B OONacTH |a|>>P, He cymectTByet. IlosTomy pemeHue He MOxeT ObITD 
MpeAcTaBseHo BO BcehH OOmacTH OS SB<8) B Bue PARA nO NO.MHOMaM 
OpMntTa. 

4, PemeHue 3amauu, nmo.yyeHHoe Marnycom (‘), uMeeT B Hallux O60- 
3HAUCHHAX BUT: 


w= — 2 ye (kr) + 
—§-+Lico 
wl , 
+m | [B® (G,) /B® (B)] BM (8) A® (Ja |) dv, ae |>>0, (8) 
—ds—ic : 


roe A®@ (4) = Bo _ (a). DPynKuna uw, onpenenzemaa sBblpaxkenuem (8), 
mpeacTapiseT co6o pemenue ypapHenua (1), peryaapHoe BHYyTpH napa- 
601HYECKOLO UMIHHApa Cc pa3spe30M BAOUb NOMyNNOcKOcTH x > 0 u OOpa- 
WaoujeecA B HYJb Ha NOBepxHoctTu wHAMHApa. Ecuu |a|< 8, To unrer- 
pam, Bxoqamul B (8), MOxeT ObITh BHIMHCeEH MO Teopeme O BblyeTAaX, 
yTO IpHBOANT K dopmyse (6). Bror pesyibraT nmoKaspiBaeT, To PyHK- 
WHA uw, ocTpoeHHax Marnycom, copnamaer c pemlenveM B OOsacTu 
la|<< 8; cmeqoBaTeJbHO, B CHAY U3BECTHHDIX CBOMCTB pelleHuH ypaBHeHuli 
QNIHNTHYeCKOrO THMA, OHA TORK MeEcTBeHHA C PeWIeEHHeM 3aauHM BO BCeH 
oOmacTu, re “4 peryAApHa. 
JlenuurpancKui du3snko-Texnnyeckuh llocrynuso 
WHCTUTYT 12) 11 1954 
Axanemun HayK CCCP 


LIMTHPOBAHHAS JIMNTEPATYPA 
1 PS. Epstein, Dissertation, Miinchen, 1914.” Encyklopadie der Math. Wissensch., 


5, 3, S. 544. ? W. Magnus, Jahresber. Deutsch. Math. Ver., 50, 140 (1940). 
ow. Magnus, Zs. f. Phys., 118, 343 (1941). 


* MoxkHO 10Ka3aTb, 4TO PYHKIUNA BM (B,) He uMeeT Kopel B OOacTH Re(v) > —*/s; 
MOITOMY OCOObIMM TOUKAMM MOMMHTerpambuok PYHKNMM BHYTPH KOHTYPa ABAAIOTCA SIMI 
yosioca ramMMa-QyHKuun v = 2n (n= 0, 4, 2, ...). 
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PDHSHKA 
M. A. BJIOXHH 


UCCJIEJOBAHWE PEHTTEHOBCROPO K-CHEKTPA NOTIOWLEHHA 
THTAHA B THTAHATAX BAPHS UW CBHHLILA 


(ITpedcmasrzeno axademuxom A. A. Jle6edesum 27 I 1954) 


Llemb10 MaHHOrO HCCAeLOBAHHA ABAAIOCh NOMOMHeHMe HalMx 3HaHult 
O *usH4eCKHX CBOHCTBAX THTAHATOB TUMa NEpOBCKHTa C TEM, 4TOOHI OuMxKE 
NOMOWTM K BONpOcy O Mpupose sTux cBocts. PeutrenoscKue K-cneKTppl 
MOPJOWCHHA THTaHa CHATHI B BaKYYMHOM @OKycupyiomlem cueKTporpade 
Ip OTpaxKeHHH BO BTOPOM TOPAAKe OT MOCKOCTH MpHv3MbI KBapeBolt 
WWaCTHHKH, H3OrHYTOM 10 panuycy 500 mm. IIpu u3roTroBaeHuu NorazoTu- 
TeleH TOHKMH MOPOMWOK THTaHaTOB B30aJITHIBaICA B CM€CH KOMNORMA CO 
CHUPTOM MW NOJYYeHHaA SMYJbCHA BHIMMBAIACh Ha aJIOMHHHEBYIO Moubry 
TOMMMHOK 6 p. 

Cxauox A-Kpad MordouleHHA THTaHa B TUHTaHaTe Oapua paBeH 1,8, 
aB THTaHaTe cBuHia 1,3. Cromb mMamble CKauKH NOFIOMWeHHA MOTJIM OBITS 
NOMyYeHbI C MOCTATOUHOH KOHTPaCTHOCTbWO JHIMb B PesyAbTaTe NpHMeHe- 
HHA MOBEPXHOCTHHIX MMOTHOCTeH NOrsoTHTeleH HW IKCHO3SHUMH, OM3KHX 
K ONTHMaJbHbIM (1). Ja TuTaHaTa Oapua ObIIM UCHOb30BaHbI NOLAOTHTeJIM 
C MOBepXHOCTHOM MAOTHOCTHIO Omr/cM”, aaa THTaHaTa cBuHa 4 mr/cM’. 
Jif yBeIM4eHHA MHTCHCHBHOCTH HeNpepbIBHOTO CHeKTpa MeMHBIA aHon 
PCHTTeHOBCKOM TpyOKUM NOKpPbIBaICH NOPOWKOM OKUCa BUuCcMyTa. TpyO6Ka 
paOotaa upu Hanpaxenun 11 KB u Cune TOKa 27 ma. OKcHO3HNMA LIA 
TuTaHata Oapua cocTapaana 8—Q uac., a Aaa THTaHaTa cBuHYa 15 yac. 

CheMKa 3MMCCHOHHBIX CHEKTPOB JIA BbIACHCHUA PaCNOJOMKeHuA JM- 
Huu K6, TuTaHa B TeX Ke THTaHaTaxX MpOBeseHa Ha TOM Ke cieKTpOrpa- 
cbe upu HanpaxeHuu 20 KB, cune TOKa 16 ma. OKCHOsMUMA COCTaBAANa 
2 uaca. 

Bce cnekTpp! dboToMerTpupoBpatuch Ha perHcTpHpyIoWlem MUKPOdoToO- 
MeTpe apTopa HMuKpodotometpe M®-4 kak mpm sanucu MuKpodororpam- 
MBI, TaK H BHu3yaIbHO. B nocaenqHeM cayyae MuKpodotometp M®-4 Opia 
HCHOAb30BaH B KayecTBe (POTOIAEKTPHYECKOTO KOMNAapaTopa AAA onpee- 
JIGHMA WOMO2#KeCHHH MAKCHMYMOB M MMHHMYMOB (OTOMMOTHOCTH Ha CIEKTPO- 
rpaMme. SToT MeTog oKasaica HanOomee TouHbIM. Kpome toro, laeHKH 
6pm WpoMepeHbI Ha KoMnapatope MHP-12. 

@MoronsoTHOcTH S Ha cueKTporpaMMax He MpeBocxonuau 0,4. B ston 
o6macTH, KaK OKa3aIH MHOFOUHCJeCHHbIe CHeWMaIbHbIe HCCIeLOBaHHA, 
(OTONAOTHOCTh Ss MponopunoHatbHa uHTeHCHBHOCTH. [losTomy UpH m0- 
CTPOCHHH KPUBBIX pactipeeeHHA MHTCHCMBHOCTH 0 9MHMCCOHHOMY CIEKTpy 
wutTeucuBHoctTb J 6blia 3amMeHeHa qboTonsmorHoctTbio Ss. I]pu mocTpoenuu 
KPHBOM 3aBMCHMOCTH KOspuleHTa NOTIOWeHHA t OT SHEPrHuH (OTOHOB 
BMeCTO 7% Oblua BbIUMCeHa BeAHUMHA logs. 

Ha puc. 1 mpenctapeHb! neKoTopble K-ciekTpbl TuTana: J —enektp 
MOPIOWLCHHA XMMMYeECKH UMCTOH KepaMuKu THTAaHATAa OapHa, CHATHIA pu 
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106°; 2—smuccuonnaa aunua K8; Tol %e KepaMHKH TuTaHaTa Oapns; 
3—CneKTp NOPAOMeHHA XHMMYCCKH YMCTOH KepaMMKM THTAHaTa CBHI, | 
cuaTbiii mpu 100°; #—cnexrp norsomenun TiO; 5d — cmeKTp norsome- 
nua Ti,O3. Tlocuemuue Ba cheKTpa owyueHbl Qa cpapHenus. IIo ocu | 
aOCIMCC OTMORKCHA SHEPIHA B YICKTPOHBOJIbTAX, HYJIb WIKaJIbl BbIOPaH YCJIOB- © 
Ho. Ilo ocw OpAuHaT OTIOXKeHbI B YCJIOBHBIX CAMHUWaX HHTeCHCHBHOCTH J 
3MMCCHOHHOH sJIMHMM M KOsdduuMeHT Norsomenta +t. OTHOCHTCJIbHDIM 
macmiTaO WH B3a4MHOe pacHOJOKXeHHe KPHBHIX OFJOMeHHA TO OCH OPAH- 
HaT IpOHW3BOJIbHEI. 


30 36 


Puc. 1. Kpuppie K-norsonjenus wu 9mMuccun (KBG;) 
THTaHa B KepaMMKaX THTaHaTOB OapHsA MH CBHHA Hi 
B OKHCax 


IIpu wunTepnperauuu KpuBbIX, NOJYUCHHDIX Jak TuTaHaTa Oapus, cule- 
Wye? IPWHATh BO BHMMA@HHe, YTO NePBLIM CBOOOHKIM ypOBHeM, Ha KOTO- 
pH AMNObHBIMH NpaBwwamMH OTOOpa paspemeH Mepexo d9IeKTpoOHa C 
K-ypoBya, Apdaetca ypopenb 4p; B TBEPAOM Tee STOMY YPOBHIO THTAa- 
Ha COOTBeTCTByeT oloca 45,p, no- 
CKOJbKy nosochl 48s u 4p NOMHOCTHIO 
nepekppisaiotca. Ilostomy ecTecTBeHHO 
YHTeCPpUpeTHPOBAaTb CaMylo ApKy1o Oewyi1o0 
JMHHIO (MaKCHMyM wNorsomenua) Kak 
nepexoy, Ha 48, p-novocy. Ilepspli aBol- 
HOH M&@KCHMyM NOrwJOuleHua, pacnowo- 
Puc. 2. Tlepuommuecnos none pemeran) | MCHBbIM BOJM3M 9MMCCHOHHOM JIMHMH 
TuTaHaTa Gapusa u pacnoaoxenne pas- 8; (183d), ornenen or sTO mHHHM 

pelleHHBIX MOJoc aHeprun JMIIb HeOOMbINHM paspbIBOM (nopaaKa 
1—2 9s). IIpuHumaa BO BHuMaHNe CO06- 
paxenua A. H. Kocrapesa(*) ornocuresbHo CMeLLeCHUA IMMCCHOHHBIX CHeKT- 
pOB B JJIMHHOBOJIHOBY1IO CTOPOHY No cCpaBHeHuio CO CHeKTpamMu Norsomenna, 
cuenyeT CuHTaTb, 4TO Modoca, norsomenue B KOTOPOH Maer nepBHtit 
ABOMHOK MAKCMMYM, HadMHaeTCA HeENOCPeACTBeHHO 3a NOMOCOH, Maormlel 
SMMCCMOHHYIO JMHUIO K3;, M, CJICOBATeIbHO, ABJACTCH ee NpoMOMKEHU- 
em. Kak uspecruo, no pacueram Kpyrrepa u Cuaefirepa nonoca 3d 9ae- 
MCHTOB NepeXOMHOH TpPynMbl %XWelesa ABIACTCA ABOHHOU, OOHAapyxXuBast 
CHMH-yOuleTHOCTS sTOl nomocH. Ecam smuccnonuad smuua KK, oToopa- 
#KaeT 3alOJIHeHHy!IO uacTbh 38d-noNOcbI, TO epBbId MBOHHOM MakKCuMyM 
NOTOWeHHA OTOOPAKaAeT CBOOOAHYIO YacTh9TOH NOMOCH. Takum oO6pasom, 
nojoca 3d ABJIACTCA JIMUIb YACTHYHO 3anOJIHeHHO — yculoBue, xapakTepHoe 
(Jit BEWCCTB C MeTaIMYeCKOH mpoBofzumoctThio. Mexmy tem tTuTaHaT 
Capua ABMAeTCH M30NATOPOM. CorviacoBaTh 9TH NpeACTaBseHHuA MOXKHO 
mp yCJOBUM, 4TO B THTaHaTe Oapua NOmoca 38d pacnomoweHa HMxKe Ma- 
KCMMYMOB NOTCHIMAIbHBIX Oapbepow NepuokuyecKoro noua pemerKu (cM. 
puc. 2). 
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Why 
i 


Pasppis, OTeaaIomM MepBEe _Ba MaKCHMyMa llorwoujenua (3d-n0- 
AOcy) OT OCHOBHOrO Kpan norsomenna, nopaKa 59B M xapakrTepeH jis 
M30JATOPa. OTOT paspbIB 3HAYHTeIbHO NpeBocxoLUT SHEprHlo akKTHBALMU 
1,75 9B, paccuNTaHHylo 10 TemneparypHoli 3aBucumocTu IIeKTPONpOBO T- 
“HOCTH THTaHaTa Oapus (*). Orciona culenyer, uTO SHEPrHsA AKTHBALMH Wpes- 
CTaBIdeT COOO1I0 He paspHIB Mexyy 8d- u 4s, p-nomocamu, a BBICOTY 
NOTCHUMAIbHBIX OapbepoB Ha ypoBuem 3d. OIEKTPONPOBOHOCTH OG6ec- 
Ne€uMBaeTCH B OCHOBHOM TYHHCJIbHbIM addexrom B nosocax 3d. TaKoe 
pacnosoxeHue 3d-nowoc rosopuT 06 OTCYyTCTBHM KOJMeCKTHBU3AILMN dJIeK- 
TpOHOB B pemleTKe THTaHaTa OapuA. 

OctTaeTca HHTepmpeTupoBaTb BTOpyl10 Gewy10 AMHUIO (BTOpoh mMaKcuMyM 
Horsomenux, puc. 1) KpuBol ruranata Oapus. Sror maKcuMyM HevIb3A 
MIpPWNKCaTh NOTOWeHHIO 48-NOOCOH, BO-NepBEIX, NOTOMy, 4TO Tepexon 
QIeKTPOHa C ypoBHA Is Ha 48 3anpelleH KaK AMNOMbHbIMU, TAK uKBaLpy- 
NOJbHBIMM WpaBuaMuH OTOOPAa; BO-BTOPBIX, NOTOMy, 4TO 4s8- u 4p-nouo- 
Cbl MepeKPbIBaIOTCHA, OOpasyxA, COOCTBeHHO, OZHy 4s,p-nonocy. TIpu co- 
NOCTaBJICEHHM Cepe HHH! AIMHHOBOAHOBOL rpaHubl paccmaTpuBaemolt Oen0li 
JMHMM C CepeMHOH rilaBHoro Kpax norsomenua OKuCAa Ti,O3 MBI BuLUM, 
4TO 9TH CepeAHHbI coBnamaior. TakuM oOpa30m, 97a Oead AMHHUA MOKET 
ObITb MHTepNpeTHpOBaHa Kak Nepexog Is-aneKrpona na 48,p-ypoBeub 


«3 
TP€XBaJICHTHOTO HOH Ti®’, Tora Kak paccMOTpeHuHaa BbIMe NepBasa, HaHOosee 
apkad Oca MHA NOABIACTCA B pe3yabTaTe TOTO 2%xe Nepexoma B 4ye- 


THIPCXBaCHTHOM HoHe Ti**. Orciona caenyet, TO oTHOMeHuE OpMHaT 
MaKCHMYMOB 9THX JBYX OeJbIX JAMHMM COOTBeETCTBYeT OTHOMeHHIO 4YnCIa 
Tpe€X- HW YeTHIPCXBaeCHTHBIX MOHOB THTaHa B pelleTKe TuTaHaTa Oapua. 
PacueT 0Ka3a1, YTO TPEXBaJICHTHbIe HOHBI cocTaBasaioT 35°/) oT BCero 
KOJM4eCTBAa TPeX- H UeTHIPCXBaJICHTHBIX HOHOB THTAHA, T. @€. B CpeHeM 
Ha HOH THTAaHa MpuxogzuTca 0,35 aneKTpona. 


Mbt puXOuM K MpeLCTaBJICHHIO, UTO M3 YeTHIPCXBAJICHTHBIX JeCKTPO- 
HOB THTAHa TPH Ylep2xXUBAaIOTCA NMOCTOAHHO WOHAMM KUCMOpPOa, OKTAIT- 
PHYeCKH OKPYyKalOWlMMH MOH THTAHAa, a UYETBEPThIM IICKTPOH JIMUIb 
yaCTb BPCMeCHH HaXOAUTCA BOMM3HM MOHOB KHCOposa, a 4acTb BpeMeHH — 
BOJM3H MOHA THTAHa, OCYII[CCTBJIAA KOB@JCHTHbIC CBA3H MeXAy HAMM. 
TakuM OOpa30M, CBA3H ATOMOBOB THTAHAW KUCIOPOa ABAIOTCA HE YMCTO 
HOHHBIMM, a CMelWaHHbIMu. JIONA KOBAeHTHBIX CBA3EH COcTaBAeT 25°/o. 

B KOpOTKOBOJHOBOH yaCcTH CMeKrpa pacnosoxXeH MaKCHMyM Nlorsome- 
HHA, pe ACTaBAIolMa, oOuveBHAHO, Nepexon | Ss-9NeKTPOHa Ha Op- u 
culelyioulue Np-ypOBHN, u Mamee — MaKcumymbI A u B TOHKO cCrpyKTypbl 
NOTOULeHUA. 

Hexoropbim N0ATBepK LeHHeM pe OK eHHOM uHTepnperanun AK-cneKxrpa 
MOrjoueHHe THTAaHa B THTAaHaTe OapuA MOXKET CJYKUTh OPHCHTHPOBOUHDIA 
pacuer sHepruii ypopuei TuTaHa no npnOmMxeHHOMy MeTOsy Caeltepa (*). 
Dror pacuer faq Waa paccrosHua mexmy 4S, p-ojocaMuH MordomennA 
yeTbIPeX- HW TPeXBAaJICHTHHIX MOHOB THTaHa + 5,3 9B, TOra Kak NO KPHBbIM 
TOrsOWLeHHA paccTOAHue MEX Ay 2THMM OeJHIMH JMHMAMM PaBHO + 4,0 9B. 

IIpu conocrapeHun CHeKTPOB NOrOMeHMA THTAaHaTOB Oapua u CBMHUA 
(puc. 1) BuzHO, 4TO STH KPHBHIE BeCbMa CHJIbHO OTMMYAIOTCA ApPyr OT 
apyra, TO yKa3biBaeT Ha CYMECTBEHHOe OTMUNe STHX COCAMHEHHHM Kak 
B OTHOIMCHHH XapakTepa CBHx3eH, TAK MU MpUpOAb! 2eKTPONPOBOAHOCTH. 
Smuccnonnad Junua KS, TuraHa B TUTaHaTe CBMHIa TOUHO COBasaeT 0 
CBOeMY Il0O2%KeHHIO B cleKTpe c aJunueli KB; Turana B TuTaHaTe Gapus. 
Tlepppili caOplli MAaKCHMYM HOrsOMleHHA THTAHaTa CBMHIa TakxKe MpakTH- 
ueCKH COBNalaeT C NepBbIM JBOMHIM MAKCMMYMOM NOroMleHHA THTaHATa 
6apua. Beneacraue CHbHOrO NOrsOUleHHA ATOMAaMH CBMHWa WM MaJIOrO 
CKaUKa NOrJOWeHuA TUTAaHa B TUTAaHAaTe CBHHWa pacileluTb STOT MaKCH- 
MyM He yfasocb. CylecTBeHHble OTMUNA Ha6 10 Laworcn JIMIUb B OCTAJIb- 
HOM KOPOTKOBOJIHOBOi HaMOOee APKO BbIPaXKeHHON YaCTH CNeKTpa NOTO- 
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WeHuA, re HaOmOMaeTCA WMPOKHH MaKCHMYM MOrJOWeHHA HM CJIELYWO- 
UM 3a HAM WIMPOKHii MMHHMyM o@. Becb xapakTep cnekTpa HaloMunaer 
CIeKTPHI KOBaJICHTHBIX COeCAMHeHMM, HAaNpuHMep, XJOpa B MOvIeKyJax Cly 
u HCl. 

MooKHO, TaKHM OOpasoM, NpeANOIORUTh, YTO B THTAHATe CBHHIMa CBA3H 
aTOMOB THTAHa MH KUCJOPOa HOCAT B OCHOBHOM KOBaJI€HTHBIM Xapakrep, 
YTO MOXKEeT ObITb OODACHEHO 3HAYMTEbHDIM NOJAPM3YIOUIMM eHCTBHeM 
ATOMOB CBHHI[a Ha aTOMbI THTaHa MU KUCMOpOra. 


Hay qHO-HCCeNOBaTeIbCKHK Noctrynuao 
(U3NKO-MaTeMaTHYeCKHH HWHCTHTYT 12 1 1954 
PocToBckoro rocysapcTBeHHOrO yHuBepcuTeTa 
uM. B. M. Momnotosa 


LHTHPOBAHHAS JIMNTEPATYPA 


1M. A. Baoxun, U3s. AH CCCP, cep. cus., 17, Ne2, 224(1953). 2 A. MU. Ko- | 
Gra pie By VKOTD, 225 Nowo, (628 (1952)08 = De Busch; “He FP liany. Weert cam 
eee Vs: Acta, 21, No. 3—4, 212 (1948). 4 J.C. Slater, Phys. Rev., 36, No. 4, | 
57 (1930). | 


968 


Aokaage Axagemun Hayrx CCCP 
1954. Tom XCV, Ne 5 


PHSHKA 
K. M. MOJIMBAHOB 


O HABJIIOMEHHH THPOMATHUTHOLO JSOMEKTA PULIEPA 
B TEJIE, PACIOJLOXKEHHOM B BOJIHOBOJIE 


({Ipedcmasreno axacemuxom B. A. Komeaonuxosum 1 II 1954) 


Cpequ pa3HuHbIX THpOMarHUTHEIX adpdpextoB WPumepom (!) Ona 
yKa3aH CuJleLywmul: deppoMarHeTHK BO BpalllalouleMcaA Nowe omKeH 
HaMarHH4MBaTbCA B HallpaBJIeHHM OCH BpallleHua (CM. puc. 1) TaK, KaK 
6yXTO Obl OH HaxXOMJICA BO BHeEWIHEM Nowe, 


jap ee | (1) 


HallpaBJIEHHOM BONb ocu (?,°%). 
Tlonarax, 4uTO HaMarHuyeHHe OOYCJOBMBaeTCA NOBOPOTOM CHHHOB 
(g = 2), uz (1) nomyuaem 


Fg (2pcr.) = 3,58- 10-7 f (ru). (2) 


Hamarunuenve Bomb ocu M pomKHO HaOmo,aTEcaA, ecau 0g 
HeucTBueM Bpalllaioulerocad NOMA IICMEHTAPHbIe HOCUTeIM CTPeMATCA 
BpallaTbca BMecTe c HMM. B cwaaOblx nomAx, Kora 
MpOMecchl HAMarHHUMBaHHA OOYCOBJMBAIOTCA B OCHOB- 
HOM CMe€II€HHeEM TpaHull MCKAY MarHuTHbIMU OOACTAMU 
(momeHamu), acdexT HaOmonaTbca He omen. C. B. 
Boucoscxuh u A. C. Ulyp stTum u oObscuawr(*) orpu- 
WaTebHbIA pe3sybTaT IKCNeCPUMeHTOB, MOCTABJCHHBIX 
aia HaOsomenua addexta Pumepa. Bonee toro, Bex- 
Kep u Jlepuur (?) roBpopaT 0 TexHHYeCKOH HEBO3MOX- 
HOCTH HaOIOQe€HHA paccMaTpHBaeMoro§ 2sddexta 4, 
HOMellad PHCYHOK, OOBACHAIOMIMH STOT s*Pex7T, cTaBarT 
BONPOCHTeIbHbI 3HaK OKOJO Uus00paxeHHA TpoLodp- 
HOrO MOMeHTa (cm. prc. 1). CBoe 3aKm0ueHHe aBTOpbI SON ee 
OCHOBBIBaIOT Ha paccMOTpeHHH GOMMHBIX, B HUSKONGCNOT =a). tame cane. 
HOH TeXHHKe CNOCOOOB NOMyYeHHA BpallalOlWlerocA NOAA ye npoxosbHoro 
(mpu uacrotax nopagKa 20xru). Huaye o6cronr meno namarnuyenna (m0 
B OOJaCTH CBepXBbICOKHX UacTOT, Fre, BO-NepBbIX, OCH) NOR eHicTBHeM 
MOTYT ObITh NOAYUeHbI SKBUBAEHTHBIe WelicTByOMNe Mo horas. 
noma (2) na 5—6 nopsgKos OOmbmiMe 3a CUCT YBEAM- — qeroca noas (°) 
YeCHHA UaCTOTHI MW Te,, BO-BTOPbIX, BCe MpOmeccbl Ha- 

MarHH4eHHA, BePOATHO, OOYCAOBACHEI Upoweccamu sBpalllenua (CM., Ha- 
mpyumep, (*)). 

BuyTpH BomHoBoma (cm. puc. 2) pH pacnpoctTpaHeHuu BOJHH! THMNAa 
Hy, Nome BbIpaKaeTcA PaBeHCTBAMH: 


E,=A Owe sin (49) sin (ot — kx), 
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Hy, =Acos (=) cos (ot — kx), 
6 (3)) 
Hy =—A—“ sin (=) sin (ot — kx), 


@ \2 m\2- 
Jer: ae y = Yo be — 0), k — V (2) ary (+) ° 
B rouxax C KOOpmuHaTaMH Y, YLOBMeCTBOPAIOLWIHMH paBeHCTBY 


T ka aw \2 4 

Ce Ee (=) l, (4) 
BHYTPH BOJHOBOZa CO38MaeTCA MMCHHO BpallalolleecA MAarHUTHOe TOJe; 
maa tTrouek x=O OHO BbIpaxkaeTca PaBeHCTBaMH, BbITeKaIOWIMMM U3 — 
(3) u (4): | 
H, = Hy) coset, Hy = — Hy sin ot. (5) | 


Tlomemaa B Takoe nome HeOOmbMIOe TeIO, CKaxkeM, deppuToBHi 
3JIMNCOWA, MOMHKHO OOHApyXUTb ero HamMarHHyeHHe B HaNpaBsenun 2, 
COOTBETCTBYOINee 2dPpeKkTy Pursepa. 

B weaaX yMeHbUIeCHHA pa3sMarHHuuBalollero 
cbakTopa (1A Bpalljaioujeroca noma) weleco- 
oOpa3Ho cbeppoMarHHTHOMyY Tey UpHyaTh Popmy 
2 IMMCOUa BpalleHuA, CiIOCHYTOTO B HanpaB- 
J@HHM 2; pasMarHHunBalomee eHCTBHeE B Ha- 
WpaBseHHuH OCH Z He JOJXKHO OKa3sblBaTb Cylle- 
CTBCHHOYPO BJMAHHA 43-34 OOMbINUX 3HAaUeHUH Ao. 
Puc. 2. Tpamoyroapuniit Boz IIpu nomaue mepHoquyuecku MOBTOPAIONINXCH 
HOBO ¢ deppomMarHuTHbIM UMIYAbCOB OT MarHeTpOHHOTO YreHepaTopa 
TCOM, PacHOJO%KCHHHIM BOO- yerKO NOMYYATb LOCTaTOUHO CHJIbHbIe NOVA. 
macTH Bpalilaronteroca MOT TIpumMenad OObIUHYyIO TEXHUKY AeTeKTHPOBaHUA 

uM ycuuleHua (aHaloruyuHylo, Halpumep, onucaH- 
How BcrTaTbe JIamona (°)), MOX#XHO HaOMOLAaTh NepHOoAMyeCKH NOBTOpAIO- 
meecd HaMarHH4eHHe, KOTOPOe OJ2KHO BO3HHKATb B pe3syJbTaTe pac- 
CMaTPHBaeMOrO LTHpOMarHUuTHOrO sddexra. 

PesyJIbTaTbl ONMCaHHOTO 9KCIePHMeHTa NO3BOAT CYAMTb O MpH- 
poke HaMarHHyeHuA B NOMAX CBEPXBbICOKUX YaCTOT, O JAUTEAbHOCTH 
yCTaHOBJIeHHA PAaBHOBeCHOTO COCTOAHUA (MYTeEM H3MeHeHMA AAMTeCABHOCTH 
MMNYJIbCOB) WH NPeLCTaBJIAIOT He MCHbINIMHM uHTepec, eM Mpyrue rupo- 
MarHuTHble sddexts!. Bo3smMoxHO NpuMeHeHve OmUAaeMoro addeKra K 
USMepeHHAM NOMeH B OOMACTH CBEPXBbICOKUX 4AaCTOT. 


Tlocrynuso 
1 Il 1954 


UMTHUPOBAHHASA JIMTEPATYPA 


+ J. W. Fischer, Proc. Roy. Soc. (A), 109,7 (1925). 2 C. B. Boncoscxun 
A. C. ULy p, Peppomarnetusm, 1948. *R. Becker, W. Doring, Ferromagnetis- 
mus, Berlin, 1939. “M. Johna'son, G) Rado, M. Maloof Phys. Rev., 71, 
322 (1947); PeppomaruuTHblt pesonanc, cOopH. ct. nox pea. C. B. Boncoscxoro, 1952 
{ctatba 38). *R. Damon, Rev. Mod. Phys., 25, 239 (1953). 
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Hoxaann Aranemun Hayx CCCP 
1954. Tom XCV, N: 5 


PH3BHKA 


YeH-Koppecnonzent AH CCCP C. 9. ®PHIL un VW. TW. 3AMECOUHDBIM) 


ONPEDEJIEHME ®YHKUMM BO3BYMKMEHUA SHEPFETUYECKHX 
YPOBHEM PTYTH MO OMTHYECKUM ®YHKUMAM BO3SBY)KJLEHUA 


Ontuyeckne PYHKYUMM BOZOyKXMEHUA, [aloe 3aBHCUMOCTb HHTCHCHB- 
HOCTH CNCKTPaJIbHBIX JIMHMM OT 9HEPrHH BOSOYX Laloulux 91eKTPOHOB, Ob 
SKCHEPHMEHTAIbHO U3y4eHbI eme OKONO 20 weT Hasan. IIpu stom cuuta- 
JOCb, YTO NpH BOsOYxX Tenn OOAbIIHHCTBA JMHMH He urpaloT 3aMeTHO! 
POM KackaqHble MepeXOAb UM UTO, CeEMOBAaTeAbHO, B OOAbUIMHCTBeE cay- 
yaeB ONTHYECKad PYHKUMA BOSOYXMeHUA COBIaqaeT Cc PyHKUMeH BO3s6y- 
2K CHUA 9HEPLeETHYECKOLO YPOBHA, ABAIOULErOCA HC XO/HBIM Ip MCNYCKaHuH 
MavHOH JMHUMM. OTOT BHIBOZ Obl WO cHxX Op obmenpunaTHIM. OgHaKo 
aHalM3 YCAOBHH BOSOyYKCHHA CNeCKTPabHbIX JMHUM 3aCTaBJAeT B HEM 
COMHEBAaTHCA. 

IIpu yculopuv, Kora MOXKHO peneOpeyb cTyNeH4aTLIMH BO3Oy2xKe- 
HHUAMH MW peaOcopOuHeli, HHTCHCHBHOCTb KAKZOH AMHuU / NpOMOpmMOHab- 
Ha uNCy aKkToB Bo3s0yaaeHuA ANp, ee HCXOAHOTO ypOBHA, TO BeeT 
K COOTHOIMI€HH1: 


I~ Ne(V) No Qor (V) + »} N; Air, (1) 


tht 


roe N(V)— uucao 2e€KTPOHOB C 3afaHHOl 9Hepruel,; Nj — yuca0 aTOMOB 
B ¢-M cocTosHuu; Ain — BEPOATHOCTb CNOHTAHHOrO nepexoya; Qox V)—dyx- 
KILMA BO3OyYXMeHuA R-TO ypoBHA. 
Hs papenctsa (1) BugHo, 4To onTuuecKad yHKWHA BOsOyxXMeHHA 
copnafaer c dyHKuMeH Bos6yxKTeHHA Qo.(V) TOMbKO B cCay4ae, ecJM 
co 


MO2KHO lIpeHeOpeyb 4JICHOM PA Ni Ain, YIMTHIBAIOWIMM KaCKaHble mepe xo- 
i=k+1 

bl, vero, BOOOMe TOBOpA, MesaTh HeAb3a. B uacTHocTu, pH BOsbyxXJe- 

HUM BUAMMOTO TpuNseta prytTu (AA 5461; 4358; 4047 A) Heabsa npeneope- 

raTb KaCKaHbIMM Nepexofamu c ypoBuel 7°P;. To oOcTOATeAbCTBO, TO 

PpOJlb 9THX NepexOZOB MO cux Nop He Obluia OOHapyxXKeHa, CIeMyeT OTHECTU 

34 CUe€T HEMOCTATKOB IKCIEPMMEHTOB. 

C yebio OOHapyXeHUA POAM KACKaMHbIX NeEpe€XOAOB MbI UPOBeM OMDITHI 
lO ONpeeeHuIO MHTCHCHBHOCTH JIMHMM PTYTH B 34BMCHMOCTH OT 9HeEpruH 
BO30Y XK MalOlUX IEKTPOHOB, BOCNOMb3OBaBINUCh POTOIACKTPHYCCKUM MC- 
‘TOJLOM U3MepeHUA MHTEHCHBHOCTeH uM OOpaTHB OCOO0e BHUMAHHE Ha MOHO- 
KHHCTHUHOCTh BO3OyxXMaomlero NydKa IeKTPOHOB. 

IKcHepUMeHTH ObIlIM MpousBeLeHbI C BOZOYXXAaloMe TpyOKOli c ycKO- 
PeCHHeEM IJCKTPOHOB MeTOAOM ABOHOTO NOJA (1). Hcnoap30Baica paBHo- 
TOTCHI[MaIbHbIi KATO, CHCTeMa OXpaHHbIX UMIMHApOB HM MpHeMHHK 
‘9QN€KTPOHOB, CHAOKEHHbIH pAZOM CeTOK AAA u3s0e@KAHMA BOSHUKHOBCHUA 
BTOPMUHHIX H PaCCeHHHbIX 9JEKTPOHOB. TpyOKa TMaTeAbHO OOe3raxKUBa- 
ylacb WM OTKaUMBasacb. B oTmaiHHOM Buse OHA padoTama MHOTMe WeCATKU 
yacoB 6e3 3aMeTHOH NOpyu BakKyyMa HW W3MeCHCHHA 9MMCCHOHHbIX CBOHCTB 
KaTona. BblwW MCHOJb30BaHEI J[Ba 9K3CMIAApa TPyOOK, HECKOJbKO pa3- 
MUABIIMXCA Ppa3MePOM M OTHOCHTCAbHBIM paCHONOXRKeHUEM JICKTPONOB, 
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Jlunnu 43 CieKTpa pTyTH BbILeIAIMCb MOHOXPOHOMETPOM; HX MHTCHCHB~ 
HOCTH M3MepsuCh (hOTOSTEKTpHYeCKHM (COTOMETPOM, M3TOTOBJCHHBIM: 
9KCHepHMeHTaAbHbIMu MactepcKumMu HHH JITY no cxeme, paspadoraHHohi 
C. ©. Poxnonospim u coTp. (7). PoTosreKTpuyeckuH MeTOR MU3MepeHus 
MHTCHCMBHOCTeH MMeuJI CYWICCTBEHHbIe UpeHMyllecTBa mepex dororpadu 
YCCKHM: OH OOJalal OOMbUIeH YYBCTBUTeJIbHOCTHIO, OONbUICH TOUHOCTbIO 

(norpemHocTh ~ 2%) u Onarozapa OpicTpoTe usMepeHuhy 
NO3BOJAN CTPOHTh KPHBbIe NO MHOTHM JL@CATKAM TOUCK 
(no 70 jaa OHO KpuBOl), UpHuem TOUKH Opauch,, 
rye STO Obluio HyKHO, yepes 0,1 B. 

Bplt MpousBe eH pA KOHTPOJbHEIX ONbITOB. OrcyT-- 
cTBHe pea6copOmMu, CTYNeHYaTHIX BOSOyYxXLeHuH UM TYy-- 
walmux yapoB NpOBepxANOCb NO AHHEHHOCTH 3aBHCH-: 
MOCTH MHTeHCHBHOCTH JMHHH J OT faBJeHuA BO30yx-) 
jaeMbIX NapOB PTYTH UM CHIBI TOKa BUyuKe. JlMHelunle | 
3aBHCHMOCTH BHINOJHANMCh DJIA WaBJeHHl B HHTepBae | 
oT Hyaa 20 3,5-10° mM pt. cT. U AIA CH TOKOB B| 
vHTepBase oT Hyd 20 100 pa (mocneqHeMy 3HayeHHIO | 
COOTBETCTBOBaAa MVIOTHOCTh TOKAa B nyuKe 4-10°3 a/cm?). | 

0 vias PacnpefeweHve 3I@KTPpOHOB NO 9HEPruAM IpoBeps- | 
3 JOCb METOROM 3a2epxKuBaromero nos. Ha puc. | mpo- 
Puc. 1 BeJleHa 34BUCHMOCTb CHIBI TOKAa Z, MOcTMTaoMlero MpH- 
€MHHK, OT 3aepxXuBalomlero noTenuuana V3. YcKopsto- 
Mh notenynad V = 12,7 8. Ha Tom xe pucyHKe IpuBe ena Luppepenwuab- 
Had KpHBad, u3 KOTOpOH culegyeT, uTo 90% aneKTpOHOB UuMeIH 9HEprHH 
B HHTepBase wupHHOH OKOO 1,0 9B. IIpu yMenbwenuu MVJIOTHOCTH TOK& 
HM JaBJeHHH NapOB STOT HHTeEpBa YTaBasOCcb CHH3UTb WO 0,5 3B. 

Baia uccweqopanbl 8 BUAMMBIX JMHWM PTYTH, JIMHbI BOJIH M CepHaib- 
Had NPWbaexHOCTh KOTOPHIX NpHBeeHbI B Tabs. 1. H3mepenusa, npous- | 
BeJ[eHHBIe C O6eHMH 
RDYOKAMM, | fanagy 0 ee ee 


KpMBbIe, COBMamaw- Anna 
me “pyr c mpyrom 
B Tpewxesax omn6oK 
Had io LeHuH. 

Pe3yJbTaTbl H3Me- 5464 | 68P,—78S, 7,69 
penuh Wamu cielyi0o- 
mee: 1) onrnueckne 428 | Pr —7S: | 7,69 

6 4047 | 68P,—7°S, 7,69 

dyHKUMA BO3OY2K €- 4078 | 68P,—71S, 7,90 


| 


Tlorenuuan 
Bos6yx 1e- 
HUA, B 


Uncs0 
MaKCH- 
MYMOB 


Cepnanbupa 
CMMBOJ 


TlonoxKeHve Habm107eH- 
HbIX MaKCHMYMOB, B 


8,2; 8,9; 9,6; 10,5. 
~11,0; ~12,4 | 
To 2#*e 


» » 
{)* |8,7; 10,0; 41,4; 


A(+ 

HuA JMHHH Ad 546]; ~13,1; (~30) 
4358; 4047 A, umerw- 4916 GIP 18180 9,18 | 2(+4) |10,2; ~11,1;(~39) 
mux OOmHn BepxHuit a ater ae 7 ae 10%8: Alar) 
yponenb 7°S,, snore 4347 | 6P,—7D, | 9751 | 102) ~20 


COB NA MalOT MMe YO eite ae oo 

cofoft2) omrunecimne 5 (tb, Cap0Has STeneHL ase: 1S He ee ee 
a 

pyuKian Bos6yxK e- Pp YK aloulu x SCKTPOHOB. 


HMA JIMHMH pTyTH AA 5461; 4358; 4047; 4078; 4916; 4108 A umeror 
MO HeCKOJbKO OCTPbIX MAaKCHMYMOB, paCHOJIOKeHHBIX TIpH MNOTeH- 
uaax HeMHOroO OOapmux (Ha 1—4 B) nOTeHNMaNa BO3;OyxXAeHUA (YHCIO 
WM TOJO#KeHHe STHX MAKCHMYMOB UpuBexenbl B Tad. 1); 3) ontTuuecKue 
dbyHKumn BosOyxAenua JuHHH AA 4078; 4916 u 4108 A umelot, Kpome 
Toro (B corJacum c NpeAbAyWMMM aBTopamu), Nwo0cKHH MakcuMyM mpH 
oHePruAX BOSOy#XenuA seKTpoHOB 30—35 9B; 4) onTuyecKue cyHKuHH 
BosOyKeHuaA JMAHMH AA 5791 u 4347 A He MMeIOT pesKO BbIPaxKeHHbIX 
MaKCHMYMOB; 5) IpW MCKyCcCTBCHHOM yXyAMICHHH MOHOKMHeETHUHOCTH 
nyuka 3JICKTPOHOB M@aKCHMYMHBI, pacnoOJIOKeHHbIe BOIHM3H NOTeHUMAIa BO3- 
OyKKCHHA, CraxKMBaMCh, M KOPAa SHEPIHM 3AeKTPOHOB Oblau pacmpe- 
LeNeHb! B MHTePBaTe WIMPHHOi OKOIO 3,5 9B, OHM CAMBAaJIMCb B OAUH; pH 
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/ 9TOM KPMBBIC COBNaaH B Upemeswax OM6oK HaOJNOAeHUH Cc KPHBbIMU 
MOMYICHHBIMM PaHbIe JA COOTBETCTBEHHHIX WHHL Ulappepxuxtrom (3). 
Hawyque HeCKOUIbKUXx MaKCHMYMOB y OnTH4ecKHx dyHKUMi Bo30y K- 
WeHuA BOM3H NoTeHyuasa BOSOYK CHUA O6bnacHAeTCA POvJIbIO KacKaHbIX 
nepexofos. Kaxyaa aKcnepumentaabnad KPHBad-C H€CKOJIbKHMU MaKCuH- 
| MyMaMH MOXeT OBITb pa302%#KeHa Ha KPuBble, NpeLcTaBdsiomue coool 
| PYHKUMA BOsOyxXLeHuA OTAeIbHBIX SHEPleTuyeCKUX ypOBHeH aTOMa pTyTH. 
Tak Kak (WIA Kaw oro YPOBHA W38BeCTeH ero noTeHuua BOSOYK CHUA U 


TaK KaK HaOsOaeMble MaKCH- 
MYMBI MOCTATOUHO Pe3KU, Takoe 
paso enne BOIM3H NOTeHIMaa 
t: BO3OY KX LCHHA pakTHyecKu 


: OAHO3HANHO. HeoxHo3sHayHoctTh 

A S4GIA MME€€T MECTO JIMIIb pH OOD UIHX 

Q 7 o~e6%p  2Heprusax BOSOyYKeHHH, rye 
: 2 3K CHeEPHMEHTAJIbHbIEe KPHBbIe 


HAYT Ww1aBHo. 
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Puc. 2 


Ha puc. 2 npupesena HaOoqeHHad onTuYeCKan (byHKUMA BO3OyxKTe- 
HUA JMHUM A 5461A; NYHKTHpHbIe MHHM u300PaxKaIoT PyHKUMM BO30yxK- 
J[@HHA SHEPLeETHYECKUX YPOBHEeH, Ha KOTOPbIe IKCMCPHMeCHTAbHaA KpHBad 
pasaraetca. IlepBpi HeOoubMIOH MaKCHMYyM Ha 9KCMePHMeHTaIbHOH KpH- 
BOH upu 8,2 3B OTHOCMTCA K BO3OyxXZeHHIO ypoBHA 7°S,;; Tpu Nocaweny- 
}OUMX MAaKCHMYyMa OTHOCATCA K BO3OyxXMeHHIO ypoBHel 7°P;, 83P; u 98P;, 
MMECIOIULUX, COOTBETCTBEHHO, NOTCHWHaJbI BOSOyYxXReHuA 8,6; 9,4 u 9,8 9B. 
I]aTbid MAKCHMYM OTHOCHTCA K BO30yXXJeHHIO Hepa3spelwieHHOH rpynbl 
yposuen 2°Py npu n> 10. Pasmpirpii MakcuMyM OKovio 12,4 9B, mo BceH 
BEPOATHOCTH, OTHOCHTCH K Upoweccy pekOMOnMHAalHM uOHOB pryTu. Kak 
BUHO, POJb KACKaMHBIX TepexOfoB, OcoOeHHO c yposHen 7*Py, oueHb 
BeauKa. BosOy#x enue ypoBHA 7*Py OJ2KHO CONPOBOXKAaTbcA M3Jyye- 
HHeM HHpakpacnoro tTpunseta AA 11287; 18673 u 13951 A, KoroppIi mbi 
He MOrJH MOKa HaOm0aTb u3-38 HeUYBCTBUTCbHOCTH YHOTPeOABINCrOCA 
moros7ekTpHyeckoro dotTomerpa B 3TOM yacTH CMeKTpa. 

JIunuu A 4078; 4916 u 4108 A umetoT HCXOZHbIMUM, COOTBETCTBEHHO, 
ypoBHH .71So, 8'Sy u 91So. HaOmomeHHad onTuyecKad PyHKUMA Bos0y XK le- 
Hua awunHuud 4078 A (cm. puc. 3) uMeeT TPH XOPOMIO BbIPAXeHHbIX Ma- 
KCHMYM€@, KOTOpPble OTHOCHATCH K BO3OYKAeCHHIO ypOBHeH 7'So, 7*Py u He- 
paspemlenHoi rpynnn yposuel n'P,npun > 8. MaxcumyMbl, OTHOCHIIMeCA 
K 9TOH rpynne yposnei n'P,, uMeIOTCA M Ha KPHBHIX AJA JMHHH 
A 4916 u 4108 A; meppple MaKCMMyMDI Ha 3THX ABYX KPUBEIX OTHOCATCA, 
COOTBETCTBEHHO, K BO3OyxKeHuIO ypoBHelt 81S, u 91S9. Takum oOpasom, 
BUM KPUBbIX [JIA 9THX TpeX HHH BUOAHe cooTBeTCTByeT Apyr Apyry. 
OcraioTca HeOOBCHEHHBIMM pa3MbITbIit MAaKCHMyM Ha KpHBOn WA JM- 
Hult 44078 A pBOau3su 13 9B HM NWOCKHe MaKCHMyMbI Ha KPHBbIX BCexX 
TpeX JMHMH IpH OombUIMxX 9HEPrHAX BOSOYHKMAIOUlMX IeCKTPOHOB. Ilep- 
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BbIli H3 HUX, MO BCeli BEPOATHOCTH, OTHOCHTCA K Ipomeccy peKOMOuHalluM 
MOHa PTYTH; IPOMCXOXKMeHHe BTOPHIX OCTACTCA HEM3BECTHBIM, BO3MO2KHO, | 
uTO OHH NpwcymH caMuM (byHKUMAM BO3O0y2KMeHHA OMHOUHBIX YPOB- 
Heli 11S). Orcyrcrsve 3aMeTHBIX M@aKCHMYMOB Ha ONTHUeCKHX MYHKUMAX | 


A 4108 A 
Q ' ! pr SIE SR as 
ISy 62 — 
ib aan, ee a Sere 
SSN pee 
; i ee Pe cod 
o \ amo rat 
ea n'P(n>8) 
wn'P ee ee AT eS Ee 
oe ais 
oral 
may ° 
Sop A 4GIGA 
1 ti 
Q R 8-8 F 'e O o 
Is J 9 O 
Ph ceal ecm ial ty Gh emer 8S, 
RU lGh sa cat Abt hie eee re 
Ses ee a n'P(n28) 
inp 
d, 
Ss 
osos A 4076 A 
ri 3 
7'Sp8°P E aaets 
vf Ay, - tS 
7A 7 
ON Pale ae ee ene eee PESRSEa 7? 
| These oa oe yy ‘Pin2 
alt BL Se ASU REED) Br 
4 ls] la 2 6 6 18 2 ; 0 40 96 
SERR 


Puc. 3 


BposOyxKmeHua muHun AA 5791 u 4347 A oObACHAeETCH TeM (baKTOM, 4TO 
BbINe WX HCXO/HHIX YPOBHeEM PaciOJIOMKeHO 3HAYHTeIbHOe YNCO 6M3- 
KUX Apyr K Apyry ypoBuel, C KOTOPbIX BO3MOMHbI KaCKaHble MepeXobl. 
B ycaOBHAX HawIMX ONBITOB 3TH YPOBHH OVTABAIMCh Hepaspelli@HHbIMH. 
H3 u310%#KeHHBIX ONbITOB caemyeT, UTO HaOMOMaBWIMecA WO cux Nop 
(PYHKUMK BOSOYHKTCHHA NOAyYaIMCh B Pe3yAbTATe CAMAHHA KPUBHIX, OTHO- 
CALMHXCA K BO3OYKACHMIO OTACIbHBIX 9HeEpreTHyecKHX ypoBHel. Mcrun- 
Hble (YHKUHH BOSOYX CHUA SHEPLeTHUCCKUX YPOBHeH UMeIOT BOAM3H 
NOTCHIMAIOB BOSOYKTeCHUA OOMee OCTPbIe MAKCHMYMBI, UCM 39TO CUMTAOCE. 
PusuyeckuH WHCTHTYT llocrynHo 
Jlenunurpayckoro rocyapcTBeHHOrO yHuBepcuTeta 10 Il 1954 
uM. A. A. dKganoBa 
UNTMPOBAHHAS JIATEPATYPA 


1W. Hanle;, Zs. {. Phys:, 56,/94(4929). 2 A.J. Omeposuy, E. A. Ilan- 
XOBa M Ap., KTS, 19, 184 (1949). © W. Schaifernicht, Zs: it) Phys.) 025 do 
(1920). 


974 


Horkaagu Axagemun Hayx CCCP 
1954. Tom XCV, Ns 5 


PHSHKA 
M. C. WIANMPO ipa eae 


O YETHOCTH BOJHOBbIX ®YHKUMHM MAPA- U OPTO-COCTOAHUM 


(IIpedcmaszeno axademuxom J. B. Crodenoyvineia 18 I 1954) 


Hs3pecTHo, TO BOAHOBLIC PYHKUMA Mapa- u opTo-nosuTponusn (cocTos- 
Hua +S) u °S)) aBAMIOTCA 10 CBOUM TPaHCOPMalMOHHBIM CBOHCTBAM, COOT- 
BETCTBEHHO, NCEBAOCKaIAPOM HM BeEKTOPOM (cM., Hampumep, (1)). B anno 
3AMeCTKE NOKAa3bIBaeTCH, YTO OTMECUEHHBIE BbIINE TPaHCPOPMaUHOHHble CBOH- 
CTBa HMC€IOT MeCTO BOOOIe Aaa S-cocrosHul MOObIX CNMHOPHBIX YaCcTHL, 
BOJHOBbIC (YHKUMM KOTOPHIX UpeoOpasyworTcA OMMHAKOBO * npM BpallleHHAX 
M MHBeEPCHu TPpEXMePHOTO NpocTpaHcTBa NO NpescTaBseHH1o 


ve a See 1 (1) 
rye 7—marTpulla, COOTBETCTBYIONaA MHBeEPCHM TPeXx NpocTpaHcTBeHHHIX 
Oceh (°, °). 

PaccMoTpuM pBpalleHue 
es Ke (2) 


IIPOCTPaHCTBeHHEIX OCeH KoopsAunat. UevrbilpexKOMNOHeEHTHAH BOMHOBAA 
dyuKuua U(x) yacrumpt co cnunom 4/, mpeoOpa3ywotca Np 9TOM NO 3aKOHY 


U(x) > U(x’) =SU(s7x’) = SU (x), (3): 
npuuem S ectb yeTLIPeXpALHaA MaTpulla CUMHOPHOLO NpeAcTaBAenUA Ppyi- 
Mbt Bpallenui. []peoopasopanne (3) apanetca PakTHueCKM NPOMsBeACHUeM 
ABYX mupeoOpasopanult U(x)—+SU (x), U(x)> U(x’) u Moxer OpITb n0- 
9TOMY 3allHcaHO B Buse 

U’(x’)= SPU (x) = PSU(x), (4) 
Pig (X) = p(X’) (4a) 


(e=1, 2, 3, 4). upaxoscxuh cnunop U= a NPWBOAUM B OTHOMICHHH 


mpeoOpasopanuh S u pacnagaercao Ha 2Ba ABYXKOMINOHEHTHDIX cClMHOpa 


u é u 
oF = il a 3 
lea UX ale Tak uTO 


R 
10) 2) 


AByXpaAaqHble MaTpuub Y B (5) npuHaysexaT HeNpHBOAMMOMY MpecTaB- 
Aewuio rpynmp spamenui Ds,. Ecru Kpome sBpatenui (2) BKUOUNTD 
B PaCCMOTPeHHe TaKKe HW MHBEPCHIO OCeH, TO, NOCKOJbKY MbI HMCEM [LeJIO 
C ORHOBPeMCHHDIM TpeoOpasopaHHeM JBYX CNMHOPOB (9 u x), Cmemyert, 


s=( 2). (5) 


. 


* Mbl Ha3bIBaeM [Ba CIMHOpPa MpeoOpasyIOUINMUCA ONMHAKOBO, CCH MaTPHIUbI mpeo6- 
pasoBaHua Tox TeCTBeHHBI. B cBa3H C ABYX3HAYHOCTbIO CIMHOPHbIX MpeAcTaBICHH TOT 
YepKHeEM, UTO MATPHUSI NpeoOpasoBann ABYX CMMHOPOB, MpeoOpasyloulnxcA 0 OMHOMY 
H TOMY 2K€ peAcTaBIeHHIO, HEOOASATe IbHO TOMMECTBEHHDI, HO MOFYT PasAM4aTbCA SHAKAMH. 
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BOOOMle FTOBOPA, pa3ziMyaTh MpeAcTapseHnA Di, u Diy,, oTmuuaiouuec: 
3HaKaMH MaTPHU, COOTBETCTBYIOWMX OTpaxeHusaM. JLIAh MHBepcuu ocel 
MME€eM: 


U'(x')= TRU (x) = RTU(x); ( 
Rite (xX) = Up (x’), (6 


Y qopseTBopswulad ypaBHenuw (1) marpuua 7 pasna + iy, (72 = 1). 
BplOpaB, Kak OObIUHO, Y, MHarOHabHOH, Hal em: 


. (tie (x) | (7 
TO a eae }. 


TakuM OOpa30M, ecuIM CHHHOP 9 MpeoOpasyertca NO pe ACTABJICHHIO Dy, 


TO jad Y HMeeT MecTO pencraBsenue Di),. B cayuae, Korma U(x) ect 
BOJHOBaA (PYHKUMA YACTHI[bI C ManHbIM MOME€HTOM /, KOMMOHEHTH! Up (X 
mpeo6pasyloTca upu upeoOpasopanunx (4a), (6a) no HenpuBOAUMOMy mpey 


crassieHuio Dif rpylNbl TPp€XMePHbIX BPpalleHuH Mu OTPaeKeHHH, NPHUeMs 
ecu faa KomnoHeHT @¢ 1L=j—/,, TO maa KoMnOHeHT y L=j+"/o 
H3 u30%#xeHHOrO culeqyeT, 4TO pH mpeocbpas0panuax (3), (6) cnaHota 
©, % MpeoOpasyiorca nO HeNpHBOAMMbIM MpecTraBenuamM Dj, colepxKai 
LIMMCA B IIpaMEIxX mpousBemenuax Djs), x Dif, u Djys), xX Diy. Paso 
o2KUB ITH NPAMBIe NPOM3BeeCHHA Ha HEMPHBOMMbIe 4YacTH, NOJYUMM: 


Dj-1), X Di, = D7 + Dy, (8 
Dj}, X Dy, = Djta + D7. | 
H3 ypapHenul (8) BUAHO, uTO 06a CNHMHOpa o uw Y UpeobpasyrioTca VP 


OJHOMY H TOMY Ke l1pecTaBJIeHH10 Die PaccmoTpHM Tenepb cHcTeM 
u3 AByX CIMHOPHBIX YaCTHIL C MOMeHTaMH /,, jo. Ecau noJHbli Moment’ 
CucTeMbI ecTb J, TO ee BOMHOBaA dyHKUHA OyeT MpeoOpasoBblBaTbes 
IipH BpalleHHAX M OTPaxKeCHHAX TpeXMePHOrTO TpocTpaHcTBa NO OAHOM 
M3 HeMPHBOAHMbIX Npesctapsenuh Dy, coxepkallleMyca B UPAMBIX NpoHs: 
BEMCHHAX MpeAcTaBeHHH, MO KOTOPbIM MpeoOpa3syloTcA HeNPHBOAMMBbit 
yacTH © H XY BOJHOBHIX PYHKUWH Kak TOK u3 uacTuy. Kak BbIACHeHO BHIME 
HENMPHBOAMMbIe NpecTaBJIeHHA, NO KOTOPbIM MWpeoOpasy1oTcA © U YX, OLK 
HakoBbl. Kpome Toro, MbI lipeqnowaraeM TOM MECTBEHHOCTh TPpaHcopma 
IHOHHBIX CBOHCTB BOJIHOBBIX yHKUMH OOenx uacTuy. Tlostomy ucKoMo: 
HeNpHBOAMMOE peActaBenHe Dy comepxXuTcA B NPAMOM TIpou3sBe enn! 
DP xD;: 


+i2—J 


rs eh ae —yjs ie 
exe =D Bae Dina a +...+Dj—y,1*% © 


3Hak mpu cumsoue Dy B mpaBoh uacTH ypaBHeHua “9) cBA3aH Cc 4eT 
HocTbwO § BOAHOBOH *YHKI[AM CHCTeMBI COOTHOINeHHEM 


(ie: os ay (10 
pu jf; =f, =1/,, J=O0 nonyyaem uz ypaBHenua (9) 
Dien ee =a iB (11 


T. €. BOMHOBAA YHKUMA ABAAeETCA MceBgocKaApoM. Ecum pu Tex x 
ycnopuax J=1, To 


—itia—J 
Dy ey (12 


* Ypapuenne (9) cnpaBexauso "TONbKO AAA MpenctaBrenuit (1). B cnyyae mpencrat 


nenua 7* == + 1 3HakH pH cumBonax D B npaBo 4yactn ypaBHenusa (9) cnenyeT u3Me 
HHTb Ha OOpaTHple. 
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Tak YTO, CoriacHo (10), BomHOBaa YHKUMA OKaSbIBAeTCA BEKTOPOM. Y pas- 
_HeHwsMH (11), (12) B o6meli dopme noKasaHo yrTBepxeHHe, cpopmyan- 
pOBaHHOe B Hayae cTaTbH. 

| OrMeTuM, 4TO B CHpaBeAAMBOCTH BEICKA3AHHbIX YTBEPKACHHA MOXKHO 
Take yOeCAUTbCA HECTPOrHM, HO 93/eMeHTapHbIM MyTeM, paccmorpes, Ha- — 
“Tipumep, OnauHeluble opmpl 


Uy41%3U 23 (13a) 
Uyy4{2U 2, (136) 


ABIAIOUIMECA B Cyuae nNpeAcTaBseHusa (1), coorBeTcTBeHHO, NCeBLOCKaJA- 
poM u cKaspom. Ilon02xuB uMNyAbCHI OOeUX UACTHI PaBHBIMH HY, Cpa3sy 
*Ke HalieM, 4Ta cKaAp (136) oOpamaerca B HYJb, TOra Kak NceBOcKanap 


(13a) orauyen of nyas, ecan J=O0. Jaa upegcrapnenna T2= +1 pe- 
) mmumna (13a) craHoputca cKamapom, a (136)—nceBnocKanapom. B 3Tom 
cayyae BOJHOBaA PYHKUMA Napa-CcOCTOMHUA OKa3sbEIBaeTCA cKamapom. Tloap- 
3YACb CHOCKOH Ha cTp. 976 uw ypaBHeHuem (9), HETPpyYHHO TakK2Ke yCTaHOBUTb, 
4TO BOJHOBadA PYHKUMA OPTO-COCTOAHHA ABJIAETCA NCEBAOBEKTOPOM. TaKkoe 
%*Ke MONOKeHHe OYeT HMETb MECTO HM [AH UpemctTaBsenusa (1), ecam 3HaKu 
MaTpH, Npeodpasyiomux U, u U, npu unBepcuu oceii, pa3sIMuHbl. 

H3 NOJy4eHHbIX pe3yIbTaTOB CJeyeT, B YaCTHOCTH, UTO HEYeTHOCTb 
S-cOCTOAHHH MO3HTPOHHA CBHLETEbCTBYeT O TOXKMECTBEHHOCTH MaTPUHIL 
npeoOpa3s0paHu BOJHOBbIX (yYHKUHH IIeCKTPOHAa UM MNO3HTPOHa, ecu 
pealusyeTca mpeyctTaBseunue (1), H O pastM4HH 3HAKOB 3TMX MATPHU, eCJH 
OCYILeCTBJAeTCA NpescTtaBseHue 7? = + 1. CrouT 3ameTuTb, YTO TaKOH xe 
BHIBO], @ABTOMATHYECKH CIeEMyeT H3 HEMOCPeACTBEHHOLO pacCMOTPeHHA BOJI- 
HOBBIX QMYHKUHH 93eKTpoHa Hu MO3sHTpoHa. Kak MW3BeCTHO, BOJHOBBIC 
@yHkunH yvactuub U, uv «anruyactuupm U_ cBa3aHbl COOTHOMeHHEM 


U_=+CU,, 


rhe 3Be3104Ka O3Ha¥aeT KOMMMeKCHOe conpsxKeHue u C — yHuTapHas 
MaTpHIa, KOTOpad TIpH OOBIMHOM BbIOOPe AMPAKOBCKMX MATPHI 7,, MOKET 


ObITh OTOKMecTBIeHa C x2 (*,*). [pH unpepcuwH oceH AAA NpeAcTaBeHHA 
(1) umeem 


Ci U4. = +4U4, 
U_+U_= +i%, CU, = +44U_, 


) 
)forga Kak naa cayyaa 7? =-+ 1 Haxogum: 


U,—> ike ea a, 
Us >U_ =F Gia rieqale. 


B 3akmwueHve yKaxKeM, YTO YyCTaHOBJeHHe YeETHOCTH MNapa- HW OpTo- 
COCTOAHHH JPyruX CHCTeM ABJIACTCA OAHHM M3 CPeCACTB BHABJCHHA NpH- 
pObI pa3svIMYHbIX CNMHOPHBIX YaCTHIL. 


Mockosckunit rocyLapcTBeHHubiit Nocrynuto 
YHUBepcuTeT 21 XI 1953 
um. M. B. Jlomonocosa 


LMTHPOBAHHAA JIMTEPATYPA 


1B. B. Bepectenkuit, KIT, 21,93 (1951). 2? T. &. Kapk os, KITS, 20, 
493 (1950). * VW. C. Wanupo, K9STO, 22, 524 (1952). 4B. Tlayan, Pesstupuct- 
CKad TEOPHA BCMCHTAPHHIX YaCcTHH, WJ, M., 1947. 


fan 
5 AH, tr. 9, M5 977 


, a, a ° _ 5 
i ab i] 3 eat Pal ‘i : 


fo e v 
ee a 
: an 
CG ‘ . x 
— 
S—l 
ad 
* “it 
a 
r i 
: =. t Sty 
1 
i ~ 
ES hee ") i ~ { 
= oJ 
oar ry ‘ 7 
~ 
t thn ‘ Bay 
: = 
y ' 
yo me 
ce . f 4 
A i Tah Ss 
1 i 
ke : 
1] me i i 
' oi 
. ' 
; et 
- i 
i - 
~ 
! A; 
oS or P 
‘ 
* ' * ‘2 
1) a ; 
toof 
{ i 
-_ , 
- 
« 
’ 
‘ 
1 
= 
a = " 4 
‘ 
~~ 
—— 
: 
i . = ' 
~ 
y “Fs 
1 
24 
. 


c 


‘ 


rs ot + 
e fe aie * + ihe! uy i 
3 Ay [a 


Lond Tey pep is 


yous ir 
ad ae 
ee ae » 
~ 
~~ - 
y i i 
a 
4 
: 
- ; 
e 
y 
i 
yy OF , 
» . 
a : 
r 
. 
: xt 
‘ 
a 
; ‘ : 
, 
ry 
i 
{ 
i 
% j 
i 
Wie @e f 
ta Vidic 
~ 
1 
, 
1 
, 
‘ 
4 
bw. T 
a 
* A 
i 
ie 
‘ 4 t h 
if 


Horasayo Axagemun Hayrx CCCP 
1954. Tom XCV, Ne 5 


rHAPOJIOTHA 


K. K. BOTHHILEB 


XHMHYECKHM COCTAB BO] ATMOC®EPHbIX OCAJLKOB 
MPHBAMKAJIbA 


(ITpedcraszexo akademuxom JI. B. Haauexurnwm 13 II 1954) 


J\uia MO03HaHHA KpyroBopoTa BelllecTB B BOMAaXx O08. Balika Heo6xoxuMo 
| W3y¥eHve COCTaBa BO], BbIMaalouluxX Ha MOBEPpXHOCTb oO3epa aTMOcepHBIx 
ocamkop. Oco6oe 3HayeHHe BOMpoc 9TOT HMeeT JIA MpoOOJemMbl WMHAaMHKU 
OHOreHHBIX SJICMEHTOB, B YACTHOCTH AHHAMMKU COequHeHH a3z0ra. B cBa3u Cc 
OTCYTCTBHeEM CBeJeHHi © XHMHYeECKOM COCTaBe BO aTMOCepHbIX OCAaKOB, 
BbIMaqawoulux Ha TeppuTopun IIpu6atikaspa, mbt B TeyeHue 1951—1953 rr. 
MIpOBeJIM PA, aHaJIM30B MORKTCBLIX HM CHEPOBbIX BOM, COOpaHHbIX B paiioHe 
moc. Bowbume Kotpt Ha 3anayqHom Gepery IOxxHoro Baitkana. Bcero ucceno- 
Bano 4 MpoObl Nox WeBbIx Bo, 4 mpo6pr cHera u | npo6a u3smopo3u. JLomwe- 
Bad BOJa coOupasacb HeMOcpeACTBeHHO B OOVUIbIIMe aJsIOMMHHeBbIe Ta3bl, 
BbICTaBJIAeMble Ha LOK b, CHer — B XOPOWO MpomapeHHble UH BbILLLeIOUeCHHbIE 
BOOM LWHpoKoropJible CKJIAHKH. Jlo aHasM3a mpoObl xpaHusucb He Oovee 
2—3 cyTok. AHaJIM3bI BbINOJHANHCb 10 OOBIYHOM MeTOTHKe PHAPOXHMMYeCKUX 
uccleqopaHui. IIpuBeqeM KpaTKyIO XapaKTepWCTHKy OTOOpaHHbIx pod. 

14 VIII 1951 r.— cuapyHEi mposoumKUTeIbHEI Bomb; mpo6a oToopana 
Ha BTOpoH feHb HeHacTba. 27 VIII 1951 r.— xpaTKoBpemenupii 11/p-uacoBoli 
OK Ab Mocse LIUTebHOrO MepHowa AcHOM cyxoH norogp. 14 XI 1951 r.— 
TIPOMOIKUTeIbHBIN CHEF; WIA aHadM3a B3AT BepXHHM 2—3-CaHTHMeTPOBBIIi 
cmon. 29 XI u 9 XII 1951 r.— KparkoppemeHupble cHeronmaypl; IA anHaJlH30B 
oToOpaubl MoBepxHocTHbIe mpodn. 12 I 1952 r.—cyrounpili cHeronay; mpo6a 
coOupanacb Ha (cbaHepHoM UlMTe B TeYeHHe BCero TepHogqa cHeronaya. 
29 I 1952 r.— u3mMopo3b, BbINasa 3a MpeMMMeCTBYIOULy10 HOUb Ha MOBEPXHOCTb 
JI@AHOrO MOKpoOBa O3epa B (POPMe KPYNHbIX KPHCTaMNOB; IA aHaJH3a Co- 
O6panpr Kpuctamsmp. 18 VII 1953 r.— kpaTKoBpeMeHHbIM JIMBHEBBIA MOKMb C 
rposo#. 9 IX 1953 r.— 4-aacoBoH MeJIKHH TOK Tb. 

Heo6xoHMO OTMeTHTb, TO BCe OTOOPaHHble MpoObl (MCKIOUaA H3MO- 
po3b) OTJMUaJIMCb 3HaUHTebHOH MyTHOCTbO. B cBx3H ¢ 9THM [JIA aHasH30B 
HpoObl MpesBapuTelbHo (ubTpoBasucb. Onpemesenve MepMaHraHaTHOH 4H 
6UXpOMaTHOH OKUCIAeMOCTH BeJIOCb B He*PHJIbTPOBaHHbIX OOpasitax. 

PesysbTaTbI aHaJIM30B, CBeMeHHbIe B Tas. 1, MOsBOsIAIOT CeMaTb CileLyl0- 
Ive BbIBOJHI. 

Ilo cpoemy xwMuYeCKOMy cocTaBy BOAbl aTMOC(*epHBIX OCaKOB UCCJIe- 
myemcro patioHa OTHOCHTCH K ONKapOOHAaTHO-KaJIbyMeBLIM BogaM. Obulasi 
MHHepalu3aluA UX, BbIPaxkaeMad CYMMOM HOHOB TvlaBHeHLIMX KOMMOHeHTOB 
comeporo cocTaBa, JiexuT B Upemetax 7—9 Mr/a, T. e. HesHauHTeJbHa. 
TakxKe He3HauMTebHO mW COfepxKaHHMe COeAHHeHH OMOFeHHbIX 9JIeMeH- 
TOB — a30Ta, ocdopa, Kpemuua. Uckmioyenve cocTaBJAIOT IpOsOBble 
NOKAM, HecyllHe MOBbIWeHHbIe KOJIMYeCTBA AMMOHHMHOrO W HUTpaTHOrO 


a3oTa. 
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TaOnauna 1 


XumMuyeckunH coctaB BOX aTMOCHepHHX OCAaAKOB Il puOahKkaabsA) 


Murpeanentpl =e =" oo 5 se eo =. Bee = 
eS] ee | SA leas tl eee le ee AS 
JloweBble BO/bI CuHeroBble BOJbI M3mMopo3b 
HCO’,, mr/a 5,87 | 4,88 | 4,88 | 5,36 | 4,39 | 4,88 | 5,86 | 5,90 4,24 
Cle . O38 |) O. O02 Ose) We 2ay |) On OZ 0,2 — 
SOus : Of |) O57 || One == WO || OAS 0,6 0,6 == 
Ca", Diehl 1 Sallis Onualig ty O union ee Le est tL itil 
Mg", On | Ona i On Af Oot Ost 1 Ot 0,4 — = 
K'+Na’, mr/a Na Het | 0,10 | 0,20} — | ner | 0,10 | 0,05 — == 
N ammuayupii, mr/a | 0,03 | 0,04 | 0,14 | 0,04 | 0,02 | 0,02 | 0,07 | 0,02 0,00 
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O, MepM. Kuca. | Hy : ; 
©, 6uxpomatn. ’ % 1 478,23: 134,38. |62.4 }95,7 482,6 [7453 172,9 472, 67 ,4 | 
DameDM HERB iy! 1) 1 DV ae oar 6 ie. aa te es) \a78 | ae 
O, TepM. KHCJ. 


Cojepxkanve OpraHuyecKoro BellleCTBa B BOMAX ATMOCHPEPHbIX OCaKOB, 
HallpOTHB, BeCbMa 3HaUHTeJIbHO. BewMyHHb! OuxpoMaTHOH OKHCJIAeMOCTH 
nocTuraioT 3—38,5 mr/i Os, NepMaHraHaTHon (m0 Ky6emto) 2,0—2,5 mr/m Oz | 
Ham kaxkeTCA, 4TO CTOJIb BbICOKOe cOsepxKaHHe B BOMaX aTMOCepHEIX — 
ocaqKOB OpraHwueckoro BelllecTBa OOYCJOBJICEHO BJIHAHHeM Talirv: BOSLYyX B 
palioHe WCCJIeOBaHH MOCTOAHHO COMepXKUT pasJIMYHbIe JIeTyyHe opraHnye- 
CKMe BeILeCTBa, BbIeIACMbIC pacTeHHAMH (S*PHpPHbIe Macyla, CMOJIHCTHIe 
BeWlecTBa H Mp.), a JIeETOM, KpOMe Toro, MaCCy MIbIJIbILbI XBOMHDIX. 

Kak T0Ka3bIBaeT OTHOWeHHe KHCIOpoda HeliTpadbHOM mMepMaHraHaTHoii 
OKUMCJIACMOCTH K KHCJIOPOAy KMCIOM NepMaHraHaTHOH OKUCJIAeCMOCTH, a TAK2Ke 

OTHOIeHHe KMCOpoOsa KUCJOL 


Ta6nauna 2 mepMaHraHaTHOH OKMCJIAeMO- 

POab aTMOCHEPHHX OCATKOB B CTH K KHCJIOPOAy OKHMCIACMO- 
OanaHce CcoequHeHUH OnoreHHbD Xx CTH OMXPpOMaTHOH, SHauNTeJb- 
2I€MCHTOB B BORAX TPOMoOrennoro Hav JOJIf OpraHWdecKoro Be- 


CO ana a UleCTBa BO aTmMocdepHbix 


OCaNKOB MpemcTaBseia HeCTOH- 


Poxosof npu- | Coreprxanine KHMU K OKHCJICHHIO COeAMHe- 
xo c atmocd. | B BOAaX Tpo- : 
Qaemenrpi ocamkamu (A) horentora Poe a 4. 
con (B) °, B ta62. 2 Mb fpHBO_HM 
mis HEKOTOPble JaHHbIe, XapakTe- 
PH3YIOMNIMe POlb aTMocepHplx 
eee ocaqKOB B o6mleM GOasaHce 
Be F 

ae COCIHHEHHI OMOreHHbIX _aule- 
spre ees 316 35900 0,88 MeuTOB B BOmax O3. Balika. 
ochop oc- O6ume komuyecrBa  asora, 
arHpit. . 66 20700 0,31 (bocpopa mu kpemMHUsA, BHOCH- 

Kpemuuit . . 1016 782200 | 0143 ou J ; 


MbIe B TeYyeHHe Towa B Balkan 
C BOJaMH aTMOC(eDHbIX ocar- 
KOB, NOCHHTAHbI HAMM MCXOMA H3 MeOvTa MoceqHuX (1) H CpemHero comlep- 
*KAHHAB HUX YKa3aHHbIX 3/leMeHTOB, Cogepxanue a3z0ra, docibopa u KpeM- 
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; 


HUA B BOWaX TpO*oreHHOro CJIOA O8epa BHIYHCeHO TO WaHHbIM (2) HM OpHHATO 
PaBHbIM: a30TA, CrO MHHepaJIbHbIX CoequHeHUi 45,6 mr/M%, cboccbaruoro qoc- 
dopa 26,3 mrym*, kKpemaua 993 mr/m®. OGbemM BosHbIX Macc TpotborenHOrO 
COA MIpHHAT paBHbim 787,0 Mapa. M? (moMlaqb osepa paBya 31500 xm?, 
MOINHOCTb TpodhoreHHoro com 25 Mo). 

JlerkO BHZeTb, YTO POJlb aTMOCHEPHBIX OCATKOB B OOMIeM OawaHce coe- 
J[MHeEHHM OMOFeHHbIX 9JIEMeHTOB B TPpOPOreHHOM CJlOe O3epa Kpaline He3HauH- 
TeJIbHa. 


@Pu3snkO-XHMHYeCKHH HHCTHTYT Tloctynua0 
up MpkyTcKoM rocyapcTBeHHOM yHUBepcuTeTe 30 XI 1953 
uM. A. A. KyqaHopa 


UMTHPOBAHHAS JIMUTEPATYPA 


1T. 1. Bepemaruu, Bafikan, Upxytcx, 1947. * K. K. Botrunges, Tuapo- 
xumMua o3epa Bakkan, Jucceptayna, 1952. 
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Joxnaagn Arkagemun Hayr CCCP 
1954. Tom XCV, N 5 


TEO®H3SHKA 


B. 6. MHJIHH 


Ob AHOMAJIbHbIX 3JIEKTPHYECKHX TOJINX B ATMOC®EPE 
(IIpedcmasreno akademuxom O. IO. Lmudmom 28 I 1954) 


Boabulad W3MCHYMBOCTh 3/CKTPHYECKOTO NOAH B NpH3seMHOM coe 
aTMOCHepbl 3aBHCHT OT Pa3sIM4YHOrTO Poa MeTeoposoruyuecKHX saBneHul. 
PesKue U3MeHeHHA TpadqnenTa NOTeHUMaa B CBA3H C OCalKaMu, o6ma¥- 
HOCTbIO, TPO34MH alOT 3HAYHTCbHBIC OTKJIOHCHMA OT BEMUMABI rpagquenta 
4HOPMAJbHOTOY NOIA, HaOMOMaIOMlerocA Mp ACHOH Oe3s06nauHOl noroge 
Ora cBA3b ABJAeTCA HE NPMYHHHOM, a KOCBeHHOH, Tak Kak OHA B OCHOB- 
HOM OOYCAOBMeHa H3MEHCHHEM OOBEMHBIX 3apA0B MUX pacmpeserenuem | 
B aTMocdepe, a Tak2K€ W3MCHCHHEM MIPOBOAMMOCTH OX BosLelicrBueM 
Pa3IMUHBIX METCOPOMOFH4YeCKUX JAeCMCHTOB. 

Jlia HOpMaJIbHOrO NOAA HaOMOAAaeTCH OOBIMHO YMeHbINeHHe rpamueHTa 
NOTeHI[Maa C NOAHATHeEM BBepx. Takoe pacnpezemenue NON MOET ObITH 
OObACHCHO HaJMUHMCM B HWXKHHX COAX 
aTMOcdepbl MpOcTpaHcTBeHHOrTO 3apsxsa, 
OObeMHadA IOTHOCTh KOTOPOTO P YORIBaeT 
C BbICOTOH. 

AHOM@aJbHbIe NOAA C ObICTPbIMH MU He- 
peryAapHbIMu KOeOaHHAMM HaOI0Mal0TCA 
IpW OCaKax, BMAHHe KOTOPHIX Ha Toe 
Be€CbMa CJ02#KHO H Maso usy4eHO. Bowp- 
WOH UHTepec MPeACTaBJAIOT AHOMAJIbHBIC 
Nowa wpw oOmauHoctu. Hadsu0enux, mpo- 
Bemenuple Taasno reodu3snuyecKon 06- 
cepsaTopuelh B 1949—1950 rr. Hay pacmpe- 
e@NCHHEM IIEKTPHYeCKHX TMOMeH B CBO- 
60mHOH aTMocdepe, u3smepeHua paciipe- 
JCCHUA PpaueHta NOTeEHHAIA 9eEKTPHYe- 
CKOrO MOH MO BbICOTe B MpH3e€MHOM C10e 
aTMociepbl, mpopenenupie B KupoBcKkom ree 
nemaroruyeckom uncrutyte um. B. H. Jle- 


uuua Bp 1952—1953 rr., moKa3aqu, 4TO B 
YCIOBHAX OOMA4HOCTH HaOsOMaeTCA BO3pacTanue Tpakuenta NoTenWnata 


€ BbICOTOH. 
YuytTplpad, YTO BAMAHMe OOMAYHOCTH MOJIKHO CKasaTbCA Ha pacimpee- 


JIGCHUH M BedMUMHE OObEMHHIX 3apsOB, CpaBHHM KapTHHy BbICOTHOTO 
paciipeeeHuA Pp MPH HOPMAbHBIX TMOJIAX HM AHOMAJDHBIX, MCKAKCHHBIX 


BO3SILeHCTBHEM OOJIAKOB. 


Ha puc. 1 npenctaBren xo p C BbICOTOH 10 HaOmonenuam ITO (*) 


B 6e300Na4HbIe ACHBIe WH (KpuBana /) MB ZHU Cc OOMadHOCTbIO (KpuBad LT). 
Kak moKasbipaiot rpauKU, XOX NAOTHOCTH OObEMHBIX 3apAOB CBAH3aH 
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C pe3KHM YOpIBaHHeM P C BEICOTOH TPH HOPMAJbHBIX NOAAX M MpPOTHBO- 
NONOKeH B AHH C O6mayHOCTHIO. B nocaeqHuUX CayYanx OObEMHbIE 3apA THI 
MOTYT, KaK 9TO HaOmOsaeTCA Ha BEICOTe 900 M, NpeBbIMIaTb NOYTH B 2 pasa 
HaseMHbIe 3HaueHuA ep MB 1O pas mnpeBbImaTh 3Ha4eHHA P Ha 9TOH Ke 
BBICOTe B ACHbIC THK. 

STH LaHHEIe yOEAMTeAbHO MOKa3bIBaIOT XapaKTep H3MCHEHMH B paciipe- 
mereHuu OObCMHBIX 3apAOB B aTMOCcdepe NOM BO3LeMCTBMEM OONAaKOB, 
YTO IIPHBOAUT K COOTBETCTBYIOWEMY H3MCHCHMIO B XOMe rpadHeHTa NOTeH- 
Hala C BbICOTOH. 

3aKOHOMepHOCTH BOSPaCcTaHHA TpaqMeHTa MOTeHI[Mata C BLICOTOH LA 
aHOMAJIbHOrO NOAA UM YORIBaHHA TpalueHTa NOTeHIMala C BHICOTOH AAA 
HOPMAJIbHOTO NOAA TECHO CBA3aHbI C YCOBMAMH TYpOyeHTHOTO OOMmeHAa, 
TIOTHOCTbIO OObEMHBIX 3aPAOB WM NOMAPHOH MPOBOAMMOCTHIO BO3Ty xa. 

Teopua u3MeHeHHA YTpaHeHTa NOTeHWHala C BHICOTOH AAA HOPMasb- 
HOrO NOMA Oba MpemcTaBseHa pxAOM aBTopos (°,®) H IKCIHePHMEHTAbHO 
NOATBepxX Lena. 

Kak u3BeCTHO, H3MeCHeHHe TpaqueHta MOTeHWMaa C BhICOTOH MOXKeT 
ObITb ONHCaHO BbIPaxKeHHeM BU Ja: 


; dV de 
t=) TRG (1) 


re ¢—BepTHKaIbHbI YIeKTPHYeCKHH TOK B aTMOCWepe, BbIPaxkeHHbIi 
Kak CYMMa TOKa IPOBOAMMOCTH HU TOKA, OOYCIOBCHHOLO TepeHOCOM OObeM- 
HBIX 3aPpAOB BCAeAcTBMe TYpOyeHTHOrTO NepeMelMBaHHA; A — MpoBo- 
quMocTb atTmocdepp; @V/dh—rpaquenT norentuala g91eKTpHyecKoro 
OA B aTMOCdepe; P —MOTHOCTbh OOBEMHEIX 3apaoOB; k — KoadduluenT 
TypOyeHTHOrO OOMeHa. 

Muow uC. Tl. Manaxosppm O6bt10 noKa3aHo (7), 4TO AAA MpH3eMHOTO 
coma aTmMocdepbl, rae 4 MOHKHO MIPWMHATb NOCTOAHHBIM, a KoadpPulHenT 
TYPOYICHTHOCTH YBCAMUMBASOIMMCA C BBICOTOH MO CTeMeHHOMy 3aKOHY 
k=k,h'~ (¢ —noka3aTeb yCTOHYMBOCTH aTMOCdepH), oOOmlee pelleHue 
aToro ypaBHeHuA Nomyyuaetcs B *PyHKuMAX Beccea uw uMeer BUI: 


LVegie mal 2VD = 2VD = 
y= ae t Va (Als (Feat )+BN, (Fen? i, @ 
dh ee Oe } aay Noe } 
rae D= —4rh/k,, uv aa cayyad HOpMambHOrO NOAA pemenne ypaBHe- 
Hua (1) 
y —— + + Bx"k, (oy (3) 
UTD 2 eg MH MeKC dynkuuu Maxqonaapsa. 


PaccmaTpuBad 3ajauy 06 M3MeHEHMM TpasMeHTa NoTeHMasa C BBICO- 
TOH JA AHOMaIbHbIX NOWeH, WIA CAyuaA pocTa rpasuenta noTenmMasa 


mO Mepe NOAHATHA BBepX, MCXOAA U3 OOMero pemleHua (2), MO#KeM 3anu- 
CaTb: ; 


ys t (A'xln (x) + B’x"K, (x). (4) 


H3 (4) caenyer: 


1) npu x0, npu n>0,; xn (X) 40, x*K,(x)~ 1, ys yori +B; 
2) mpu x—>0o X"Kn(x)>0, y> ow. 


Umea SHAYCHUA Vy, Ye, V3, Va Ha YeTbIpex (UKCUPOBAHHBIX BHICOTAX, 
MOXKHO HaHTH 3Ha4ueHuA TOcTOAHHbIX A’ yw B’: 
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A’ as Jy Sa cs ah B LK, (x,) +73 aK, (*,)] aie Vg—V 4B [Ky (a4, Ky (*,)] (5) 
a1, (4,)— 20, (%,) x31 y (X53) — xT, (%4) ’ 


DD A EICA Rt 4 Paes) Ope) ep Ones NEL Not ovege A): 
| “48 — yd j 
rae a= xPK, (x) — xf K, (%), 
3 aor ee (x) — <a, (x,), 1 a xt K,, (x,) Th xPK,, (x), 
Cae OW 0 Coe eta ba Ca) P 


Onpeyems A’ u B’, MoxHO BocnoAD30BaTECA opmysol (4), HalMcaH- 
HOH B Buse 


V=V—B FAX I a(x) + Bx K(X), 


KaK paCN4eTHOH JA ONpeeeHHA rpaueHTa NOTeHWMAada Ha TOGO BEICO- 
Te IIpH NOJAX, BO3paCTaOUHX C BbICOTOH. 

IIpu BbruncJleHHH TpaqMeHTa NOTeHIMaa AAA MOocTaTOUHO GOoObIIMX 
BHICOT, KOra 3HaYeCHHEM BTOPOTO ueHa B C*burypHOH cKOOKe ULES: 
(4) MomwHO MpeHeOpeub, pemeHve NOmyuUT Bu: 

dV i Z 

H3 (7) aerkoO NOJyYMTh CBA3b MEK LY 3HAaYeHHAMM YTpaqMeHTa NOTeH- 

wala Vy, Vo, V3 Ha TpeX MpOW3BOMbHO BbIOPaHHbIX BbICOTAX fy, hy, he: 


n n 
Ue ye (4,)— 41 4 (x,) (8) 
Sari Kal g(t.) 1 (%,) 
V3 (8) MoxHO NowyuuTb pacuyeTHy!lo (opMyaAy AAA onpemenenua rpa- 
JAMeCHTa WOTeCHUHala B Npu3seMHOM CJOe aTMocdepbl, CCIM U3BeECTHBI Tpa- 
JAMeCHTbI NOTeCHWHaa Ha TBYX BbICOTAaX: 


(Yo —y,) [eT (tq) — x2, (%,)] 
ips iy peo at Mes aL SLE Eas Le (9) 


X51 n (x3) — oo (*,) 


J\1a MpoBepKU pac4ueTOB MHOIO HCHOAb30BaHbI W3MePeHUA TpadHeHTa 
noTeHiMata, mpopezenubie Taapxol reodusuyecKon o6cepBaropuel B 
1949—1950 rr. (). [aa asToH nen us MpuBeseHHOK B UMTMpyeMOH CTaTbe 
TAaOAMUbI BLIOPaHbl BO3SPacTalomMe C BLICOTOH NpoduiuM rpaaquenTa MoTeH- 
uvata B B/ CM. 

Ta6auna 1 


et dV/dh wa Bbl- 

_llara usMepeHua |— +7. + = +) |_cOTe 250 m no 

50 150 250 tbopmyue (9) 
8 VIII 1949r. | 1,4 Ao ia) 1,97 
41 VIII 1949 r. | 41,4 seta) AO 1,61 
les WAIL WGEOs, |) Ae Le {9 AAD, 
Ol MAG AGRO | Oe a See PAL a Osi 
10 VIII 1950r. | 0,4 Oe 0,3 0,3 
Ys WAGE GEO im, | Ble ihe it Abe tl Zall 


CpapHenne yucet Tas. 1, nomyyeHHBIX [aA culyyad caa6oH tTypoy- 
JC@HTHOCTH, CUMTaH, 4TO R; = 10? cm?/cex, mpu e=0, A=2-10% cex, 
MOKa3blBaeT MOCTaTOUHO xXOpomlee cormacue pe3syJbTaTOB BbINNCIeHHH 
C J@HHbIMH HaOwmO2eHuH. 

* 


Kuposcknit rocymapcrBeuupiit Ilocrynuao 
meqaroruyecknH WHCTUTYT 20 VII 1953 
uM. B. VM. Jlennna 


UMTHPOBAHHAS JIMTEPATYPA 


*VM. M. Umanurtos, Tpyan ITO, wg. 35 (97) (1952). 2B. B. Muauwue 
C. Tl. Maaaxos, Mss. AH CCCP, cep. reopus., 3 (1953). * Tl H. TaepcxKod, 


M. Tl. Tumodgees, Mss. AH CCCP, cep. reorp. uw reogus., 12, 5 (1948). 
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Hoxaagn Axagemunu Hayx CCCP 
1954. Tom XCV, M5 


TEO®H3HKA 


Axkaylemnhk B. B. WIYJIEAKHH 
®U3H4ECKHE TIPHYHHbI 3AOCTPEHHS BEPLUMH BOJIH 


B mpouitom roxy Hamu Obla Chemana mepsaa nonpirKa (1) oObACHUTD 
3aOCTpeHHy!0 (OPMYy BepuIHH BeTPOBHIX BOTH. B craTbe MONaIHBO Mpu- 
HMMaJIOCb, YTO CKOPOCTbh Apehosoro TeveHuA MOCTOAHHA Ha NpOTaKeHHH 
ocw x uBO Bpemeuu. IIpu TakKoM ONYUICHHUM BHIXOAMIO, YTO LIA yLOBse- 
TBOPCHHA (OPMAJIbHHIX yCJIOBHH (2) HEOOXOAMMO CUMTaTb YIJOBYW CKO- 
POCTb © OOpauleHHA YAaCTHI KOMeOmOMeHcA BO BPeMeHU OKOJIO cpemHero 
3HaueHua 27/T (HavOoubmel pH BepliMHaxX M HaHMeHbINeH y ToOLOUWIB 
BOJIH). OHakO 9TOT BEIBOZ, HE NpoTHBOpeuuBMMA Kaxyulelca KapTuHe 
JBHXKeCHHA B OacceliHe, OKa3aJICH HECOCTOATEJIbHBIM B CBeTe JabHeHWIMXx 
HallMX UCCJIeOBaHHH TO BOTpocy O THTaHHM BOH S9HeprHehH BerTpa (7) u 
BONpOCy HapacTaHHA JVJIMHbI BOJIH (#): YCOBUA [JIA MOTeHIMAIbHOH 9HEp- 
THH HW MOMCHTA KOJHYeCTBA MBHIKCHHA HE COBMECTHMBI C KOTeOaHHeM © 
B Iipefestax ofHoro nepuona 7. C zpyrok cropoubl, mpu OombmMx 3Ha- 
yeHuax A/\ maxe 6e3 BO3ZeHCTBUA BeETPa BOJHbI MOryYT IPHHuMaTb Popmy, 
OTIMUAIOMLYIOCA OT TPOXOHABI. 

SHauMT, HAO UCKaTb HHYIO CXe€MY JIA Mepexoma OT BCMOMOraTeJb- 
Horo 9Juunca (1) c Nowyocamu a, 6 K WeHcTBUTebHOH OpOuTe: OKPyxX- 
HOCTH Ppamquyca fy = 05 AAA MNOBepXHOCTHBIX yYacTHy. Heocnopumple reo- 
MeTpHyecKHe COOTHOMeHHA Puc. 3 B WMTHPOBAaHHOH cTaTbe (1) ocrTaiwrTcs 
B CHJIe, HeEB3Hpad Ha TO, 4TO TeNepb MbI 3aaeMCH HOBbIM YCJIOBHeM 


ee eee at 
mae = a om 


Ji 14 MOJYYeHHA NPexXKHELO THNMYHOLO NpOPuiA BETPOBOH BOJIHI TeMephb 
OyeT HEOOXOMUMO CYMTATb CKOPOCTb MepeHOCHOTO ABMMHKeCHHA HeMOCTO- 
AHHOH, KONeOTIOMeHCA Ha MPOTAXKeHHU JVIMHbI BOVJIHDI. JleicTBuTeJbHo, 
MpecTaBuM ceOe, YTO CKOPOCTh TeEYCHHA, COMYTCTBYIOWeCTO BOwJHAM, Cua- 
TaeTCA H3 MOCTOAHHOM BeTHUMHEI My HW BeEAHUMHEI UW, KOMeONOMeHCA Ha 
npoTraxKenuu ». Yrom nmopopota § OyqeM OTCUMTHIBATh OT HHKHEH 4acTH 
KOOPMuHATHOH ocu Y. Tora BMecTo ypapHenua (8) craTbu (*) mpumerca 


3aNuWCaTb UHOe: 
t 


((c + uy + u)dt = RO-+ (a—b)sin6 (1) 
0 
npomuddepenunpowaB ero no Bpemenu ¢, TOAy4HM: 


(c+ m)+u=RE HE (g— Becs — (2) 


3necb nonpexHemy R o6o3HayaeT Tak HasblBaeMbIi payuyc Kpyra Kayenun, 
CBASAHHBIM c QaMHO BomH (R=A/2 7). Beauuuna db/dt = » B HOBO CXeMe 
mocrosHuHa. C mzpyrof cTOpOHBI, Kak JlerKO BUJeTD, 


G+ iy = Ro. (3) 


Ce OBaTebHO, | 
u+o(a— b)cos 6. (4) 


Urak, npexHult Upodusb BeTPpOBOH BOJIHbI MOKCT BOSHHKHYTb NpW Mo- 
CTOAHHOH BeM4HHE © WM NEpeMeCHHOH CKOpOCTH NepeHOCHOTO ABH KeCHHA. 

Tlonprraemca cefiuac TeopeTHuecKH OOHapyXKUTb NpHyMHy KONeOanuA 
CKOpOCTH NepeHOCHOrO ABMXKeCHHA, HayaB UCCeOBaHHe C NpocTeHulero> 
culyuad: C BOJHbI, paCMpOCTpaHAIOMlehcA Up OTCYTCTBUM BeTpa. 

BurgetuM TOPH3OHTaJbHbIM COH BOA, BepxXHelH TrpaHuleH KOTOporO 
B COCTOAHHM NOKOA ABJIACTCH MOBEPXHOCTb MOPA, @ HHAKHEH — NJIOCKOCTH, 
OTCTOAULAA OT Hee BHU3 Ha BeCbMa Mawoe paccTosHue Y. Bo BpemMA BOJ- 
HeCHMA YaACTHIbl, Wexallve Ha ITUX NJOCKOCTAX, CTAHYT ONUMCHIBATh OKPY2K- 
HOCTH, H300paxKeHHble Ha puc. | HacTrosmel crarbu. B cBa3M c 3THM pu 
oTxome uacTull OT Hayasa OTCYUeTa Ha yro7 9 TomMIMHa COA Y TpeBpa- 
WlaeTCH B MepeMeHHYIO BeMUMHY 4, KOTOPy!O C MOCTATOUHbIM TIpHOHDKe- | 
HH@€M MOXKHO BbIpasHTb TaK: 


7=y—(ro—r)cos#=y —NH (1 —e®) cos y(1— cos 0), (5) | 


Hmeuuo 0 TakOH NPHUHHE BHIAeJeCHHbIN CJIOH, KaK W3BECTHO, CTaHO- | 
BUTCH YTOJULCHHBIM O1M3 BePWIMH HM YTOHbIMCHHbIM O1u3 MOOWB. 
BuipexemM Mosocy CMMHMYHOH WIMPHHbI BAOJb HanpaBseHHA paclpo- 
cTpaHeHuad BOJIH. Torgqa 1pu yrloBoh CKOpo- | 
CTH OpOuTaIbHOTO JBYXKCHHA © B «e,MHHY- 
HOM KaHasle» C NomepeuHbIM ceueHHem | X % 

OyeT MpOxOMUTb NOTOK Do: 


Dp = oroy (1 — : cos 6), (6) 


IIpH u3menenuax 0 or x yo Qa OyzerT 
HENPePbIBHO YMeHbIUATbCA YHCO YaCTHIL M@K- 
iy kpawuumu. IlosTomy, B COoOoTBeTCTBHM C 
YCJIOBHEM HepaspbIBHOCTH, YacTb BOAbI Oy LET 
BbIHYKLeHAa MePpeCXOAMTb U3 OpOuTasbHOrO 
BYWOKeHHA B TMOCTYNAaTebHOe, HallpaBJeHHoe 
B CTOpOHY pacnpocrpaHeHua sBosH. IIpu 
u3sMeHeHHAX 6 oT O WO @ BONA OyTET KaK ODI 
«MOJLCaCbIBaTbCA» C3aNu, Ce€yA B TOM 2%*Ke 
TOPH30OHTaJIbHOM HallpaBJeHun. 

Jlanum yray § mpupamenue dé. Torna De ucniraer u3meHeHuve a®, 
KOTOpoe HaHeM, B3AB Audepenuuan or oG6eux yacteli ypapnenusa (6): 


Puc. 14 


2 


dD =» ay sin 6 d0. (7) 


Or sToro u3MeHeHu” NoToKa M nepelimem K U3MeHeHHIO CKOpOCcTH W 
NOCTYMaTeJbHOrO JABYXKeHHA BO, pasqetuB dD Ha NepeMeHHy! Noa Lb 


NonepeyHoro CeyeHHA 7% WM W3MCHHB 3HaK Ha OOPaTHBIit, NOCKObKy WwW 
BospactaeT Ovlaroqapa yOurBpanui OY: 


ie 
dw= ro) BR oman do. (8) 


eee: 


R os 8 


[Ipounterpuposas (8), Haliqem BbIpaxkeHne ja CKOpocTH Ww: 
ae 1 Yo : & a 
w= — ofyin \l— cos 6) 4 ~ cos + N. (9) 
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OcraJIbHbIMU UeHaMH pala UpH pasioxeHnu sorapudmMa mpenedpe- 
raem, Jewaa ommOKy MeHee 10% mpu ne CamMmKOM OObNIMX 3HAaeHHAX 
r,/R. Tipu pepummue sown «op6ntTanpubliiy MOoTOK MAeT CKBO3b HandOoub- 
mee BOSMOKHOE MOMepeyuHoe CeYyeHHe; CeMOBATeEMbHO, MOCTYNATeIbHOe 
KOMMCHCAMMOHHOE TeEYeHHe 30eCh NPHOCTAHABMMBAeTCA. 

_  B cea3m c 9THM, noxcTasuB B (9) yacTHoe 3HaueHue 0 =, sanuuem: 


«6 R +N=0. Caengosaterpuo, 


r2 
W == 0 ra + cos 6). (10) 


HMrak, CKOpOcTb NOCTYNaTeJbHOrO JIBYAKeHHA BOX LeHCTBUTebHO KO- 
JeOeTCA Ha NPOTAKeHHH AMD BOTHEI! Ha ocnopanun (10) ocpexHen- 


HO€ 3HaveHHe STO CKOPOCTH W PaBHO BeJIMUHHE, KOTOPYIO elle B MpoM- 
JIOM BeKe ONpeeIMIM THAPOAMHAMUCTHI YuCTO COPMaJbHBIM METOOM HU 
KOTOpylo O HacTOAMeroO BPeCMeHH CUMTAIM NMOCTOAHHOH: 


= Te r 27\2 
O = (2) C. (11) 
Smecb yepes C OO03HaNeHa (a30BaH CKOPOCTb BOJH Ha HeNOABHKHOH 
Boye. Ha BppeMaA MpeANO0KXUM, YTO CKOPOCTb HOCTyNAaTebHOTO JBYKE- 
HHA OJMHAKOBa Ha BCeX TayOuHax. Torga B ypaBHeHuu (3) MOKHO 6yzeT 
CuMTaTh Uy = o7?/R, a Ha ocHoBaHHH (4) u (10) MoxHO OyeT 3anNcaTD 


AJA MepeMeHHOH cocTaBuaolen: 


2 
< 
(a —b) cos 6 = © F cos 8. (12) 
Pa3seiuM seByto yacTb (12) Ha ob cos§, a npapylo Ha paBHylO BeJn- 
quHy of,cos§. Torga oKaxerca noce mpeoOpa3sonanuit: 


a To 
hace 1+ R° (13) 
Kak BHHO, jaxke MPH OTCYTCTBHM BeTpa Upodwib BOTH MOMKEeH 
OTIMYATbCA OT TPOXOHAB, WH TEM CHJIbHeEe, YeM OOMbIIe OTHOMEHUE F/R. 
HeoOxouMO OTMeTHTb, YTO B AeHCTBUTEbHOCTH CKOpOCTb MoctTyma- 
TCJIbHOTO JBMXKCHHA, HAH eCHHAA HAMM JJIA MOBEPXHOCTHHIX YaCTHL, YMCHb- 
waeTcAd Ha rayOuHax NO TOMY K€ 3KCNOHEHI[MaJIbHOMY 3aKOHY, M0 KaKOMYy 
YMeHbINalOTCA KBapaThl paguyca opouTpl. IJ]o sToh npuyunHe cCKOpocTh 
He€peHOCHOrO ABMXKeHHA, Haslarajoulaica Ha (ba3s0BylO CKOPOCTb BOVJIH C, 
OuKHa ObITD MeHbINe BeMYMHI, 3anucaHHon B (10). M3BecTuHo, 4To cKo- 
pOCTb BOJIH KOHeEYHO aMMUTY AB OTAMUAaeTcA OT Sas0BOH CKOpocTH Oec- 
KOHC€4HO HH3KUX BOJIH HA BeJIMUMHY, COCTABJIAIOULYIO POBHO MNOJIOBMHY OT 


wp (11). Ilosromy ymecruo 6yfeT O#KUAATS, YTO WH B OOMLEM BHIPAKeHUH 
(10) ckopoctTw mepeHOCHOrO JBYXKeHUA NOABJIACTCA NOMpaBOUHbIN MHOKU- 
Temb 1/>. OnHakKo BeAM4MHA 3TOFO NONPaBOYHOLFO MHOMUTCA NPAaKTHYeCKU 
HMKaK He OTpaxkaeTca Ha (opmMe Upodusa Bown. JLeMcTBuTebHO, NycTb 
OH paBeH KaKOli-TO MpaBuabHoh zpoOu 8. Torga cKopocTb TepenocHoro 
JIBMKeCHHA, Haslaraioujaica Ha (a3sOBy!O CKOPOCTb BOWJH, OyweT Pw, re w 
BbIpaxaetca dopmyson (10). OqHoBpeMeHHO BO3HUKaeT OCTATOUHaA CKO- 
pocts (1 —8)w, Koropaa OyneT apudMeruuecKH cKNaqbIBaThCA Cc OpOH- 
TAIbHOH CKOPOCTbW fy) Y BePIIHH BOJH HM apudbMeTHYeCKH BHINMTATHCA 
u3 Hee y nofomBE. B pesyapTrare BOSHNKaeT CMellaHHad 3afaua: Oy eT 
MCHATBCH BO BP€CMe€HH MH CKOPOCTb MepeHOCHOTO ABwKeHUA (TO HalleH 
BTOpOl CXeMe) H KaxkyluMca OOpa3soM Oy LET MCHATHCA CKOPOCTb OPOUTAIb- 
Horo 7BuKeHNA (AHATOrM4HO Hamel MepBok cxeme). JlerKO MOKa3zaTb, YTO HET 
HaOOHOCTH pellaTh TaKYIO OCJIOMKHEHHYW 3afayy, a MOCTAaTOYHO YUeCTh 
06a ABJICHUA, BBEAA B KAHEMATHUECKHE YC.1IOBUA NomHy10 BemMUMHy @ 43 (10). 
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B 3aKOHHOCTH NOMOOHHIX MelicTBuH yOexaeT NoOcTpoenne npopussa. 
TaK HasbIBaeMOli «MpeebHO-KPYyTOH» BOJIHEI, OCHOBaHHOe Ha (10) uw Ha 
IIpeCTaBJICHHH O NOCTOAHHOH YIJIOBOH CKOpPOCTH ©. He mpuBoyqa ero 
3€Cb, OFPaHHYHMCA JIMUIb NPHOAMKEHHBIM NOACuYeTOM BeTMUNMHE a/b 10 
(13), BHeca TYa UNCTOBOe BHayeHHe 7o/R, KOTOPOe 3aMMCTBYeM M3 MaTe- 
pasa craTpu (‘). Coorsercrsenno /A/A==0,143, noaoxuM fro/R = 0,45. 
Torga mo (13) oxaxerca a/b = 1,45. Mexay TeM, B WMTHPpOBaHHOH cTa- 
Tbe, MBI HOMYYHIM A BOJHEI, Ou3KOH K TeOpeTHYecKOMy Mpoduusio 
HaHOoubuel KPyTH3HbI, a/b = 1,56. PasmMune Mey ITHMA 3HAYCHHAMH 
cocTaBulseT BCeTO Jub 7%. 


Tenepb uccaeqyeM mpoduib BeTPOBOM BOJIHbI, HEPasPbIBHO CBA3AHHON 


c HadwMuMeM ApelioBoro TeyeHuA. O6oO3HAYMM Yepes UW CKOPOCTH Apetido- 
BOrO TCYCHHA, OCPeHEHHYIO Ha NPOTAKeHHH JIHHbI BOJHEI. Bompexu | 
yCT@HOBMBIUIMMCA MIpeACTaBJIeCHHeM, MFHOBeHHDIe 3HAaveHHA UW OyYAYT Koue-— 


OaTbCA OKOMO u, B COOTBETCTBHH C YCJIOBHEM HEepa3spbIBHOCTH 


un = wy. (14), 
Tloncranoska BbIpaxenHunA 4 H3 (5) B (14) qgaer 
u 
u= 5. eee (15) 
1 — jp cos 


Tlogqo6Ho (9), ympocTuM MH 9TO COOTHONICHHE, BHECH HEKOTOPy!O He- | 
OOJIbULYIO NOTPeMIHOCTb; C TOYHOCTHIO AO BeHYMH NepBoro NopsAAKa 3a- 
NMUIeM: 


uma(lt+3 cos i). (16) 


Tenepb B ypapHenuu (3) Hano OyaeT yuecTb O6e YacTH NOCTOAHHOL 
cocraBasioujeH TeyeHua: uw of/Ruu. B ypapnennu (4) nepemennan co- 


cTaBJAIOWlad Tenepb OymeT OOycOBIeHa HU OCOOeHHOCTAMU OPOUuTabHOrO 
J[BY2KCHHA, ONMCAHHbIMH BHIUe, HU NyIbcawHNeH Apendosoro Treyenua. Yura 
uM TO, H Apyroe, NomyuuM Ha ocHoBanunu (4), (10), (16): 


o(a—b)=of tug. (17) 
IIpexHumM mpHemom upeo6pasyem (17), npHyem NOoNyTHO UCKJIOUUM o, 


BbIPa3uB ee Yepe3s JIMHEHHYIO CKOpOCTb ¥V OpOuTaabHOrTO JBHXKeHUA: 
© =U/ryo. B pesyabTaTe OKaKeTCA: 


ae SS and | 
P14 8(4 b 3). (18) | 

Crouwb %Ke MpocTo, HO MeHee TOUHO pelllaeTcA OOPaTHad sayaua: NO | 
(bororpadun Npomusa BOK MOXeT ObITb (NOcpeAcTBOM dopmyant (2) us 


cratbu (1)) onpegeaeno orHomenue a/b. Tlogctapusp HalimenHoe 3HaueHue 
a/b B ypaBHeHue | 


a .R i 
=e (19) 
BbITeKaioulee 43 (18), Halimem cKopocTb uw ~peosoro Teyenua *, 
Mopckok ruxpodu3zuyeckui uNcTuTyT Ilocrynuso 
Akanemun Hayx CCCP 12 II 1954 


UMTMPOBAHHAA JIATEPATYPA 
1B. B. Wyaehkun, TAH, 93, Ne 2, 265 (1954). 2 B. B. Ulynefikun, JAH, 
94, Ne 4, 677 (1954). * B. B. Ulyaettixun, WAH, 94, Ne 6, 1049 (1954). 


* Tounee — mpoekuul0 CKOPOCTH TeYeHHA Ha HalpaBJeHne TBWKEHUA BETPOBbIX BOJIH. 
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Jokxaagn Akagemun Hayr CCCP 
1954. Tom XCV, Ni 5 


XHMHfA 


B. C. ABPAMOB 


O PEAKUMH AJIbAETHLOB C ®OC®HTAMU 
(ITpedcrasaexo akademukom A. E. Ap6ys06e1m 21 I 1954) 


A. E. Ap6ysoppim (!) orKpbiTa 3ameyaTebHad peakUMA mpeBpaljenua 
Spupow PocdopucToh KUCJOTHI NOR LelicCTBUeM TaJIOMAHbIX aJIKHJIOB B 9@UpbI 
aJIKUJIPOCPHHOBHIX KHCJIOT, KOTOPad HbIHe Ha3blIBaeTCA apOy30BCKO mepe- 
rpynmuposkol. Ap6ysopckaa MeperpynnupoBka ABJIAeTCA BECbMa IIJIOMOTBOD- 
HBIM METOOM NOJyYeHHA SPUPOB aKUMPoOcpUuHOBIX KuCIOT. CKopocTb mpo- 
TeKaHHA apOy30BCKOli MeperpynnHpOBKH, pH MpoOuHx paBHbIX yCJIOBMAX, 
3aBUCHT OT IPHpOLbI raouqHoro alKua. Hau6oubiliaa cKopocTb mosyyaerca 
IpH flelicCTBHH WOMCTHIX AJIKHJIOB, HAaHMeHbIIad — pu xXJIOpHcTbIx, Opo- 
MHCTbIe 3aHHMaloT cepemuHy (7). Wau, apyrumu cioBamu, ata Meperpymnu- 
POBKa IIpoTekaeT TeM JIerue, 4eM CHJIbHee B (POC(UTaxX Pa3sBHTa CMOCOGHOCTh 
K peakIluaAM MpHcoequHeHHA. Peakiua MpMCoeHHeHUA TaJOMAHbIX aJIKWJIOB K 
ochutTaM aABJIAeTCA MepBoH cTaqHeH apOy30BcKOH MeperpynmupoBkKH UW 30- 
OparkaeTcaA Ccxemol. 


if 


ve 
(RO)P + R'Hal > (RO)PC 
Hal 


) Bo Bropol cTaquu UeT OTIULeneHve raJIOHMHOrO aKa, HO TaJOK, yBO- 
MT He TOT pauKaJl, KOTOPbI HeMOcpeACTBeHHO CBxA3aH Cc (oc*opom, a OMH 
‘M3 TeX, KOTOpble CBxA3aHbI Cc coctopom yepes KHCMOPOL: 


(RO),~, -R == (ROPS + RHal 
FR!IO~  ~iHali 0 


MocurThl, UMeIolMe yeqMHeEHHY!IO apy 9JIeEKTPOHOB, ABJAIOTCA B 9TOH 
PeaKILHH ZIEKTPOHOAOHOPOM, TOra Kak rasOUAHble aJIKMJIbI, AMeIOUINe MOMAP- 
HbIii XapaKTep, ABJIAIOTCH QJeKTpOHOakuenTopamMu. PeakuMa mpoTeKaeT C 
PaIOMMHbIMU aJIKHJIaMU, UMCIOWMMH MOMAPHOCTb, KOTOPaA, OYCBUAHO, H OOyc- 
JIOBIMBaeT MpoTeKanue peakunu c docduramu. Hao mosmaraTb, uro doc- 
(UTE! MOKHbI pearHpoBaTb U C APYrHMU 9/ICKTPOHOPHIbHBIMH BelleCTBaMy, 
KOTOpbI€ MMeIOT MOJIAPHbIt XapakTep, TaKHMH, HallpHMep, Kak aJlbJeruspl. 
Telicrpurembuo, Kak MOKasaJl OMbIT, POCHTbI pearupyior C adibAeruqamy. 

Peaxuuio PocduToR c adibserHaMH MO2KHO IIpe\cCTaBUTb CXeMOH: 


0 


kr» 
hee ay ss Uae at 
(RO),P:+CRH =O >(RO)PC va _g (RO),P< ouat-op 


B xKavecTpe KOHeUHOrO TposwykTa 3TOH peakwHu MOJKeH MOJIYUHTbCA u 


Homyyaetca scpup g-aJIKOKCHaIKUPOCUHOBOM KHCJIOThI C OMHAKOBBIMH 
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} 
| 
| 


/ 
aJIKOKCHrpynlaMk y @ocdopa M B a-lomoxeHHH alKkurpynmbl. Hamu nodly: 
YeHbI H OXApaKTepH3OBaHbl CJeLyloule MposyKTH! (cM. Taos. 1). 


Ta6Oanta 1 


MR 
T. KH, B°C # 20 20 Buixon, 
@®opmyvia NOJYUYeHHOTO BellecTBa AaBJl. B MM LF 5) dy B %* 
DEECT: BBIG. Hay. 
(<,H,@)se —CH—CH.CH, 415—116/2'| 41,4340 [1,036 | 56,76 | 54,30 | 22,5 
Ow OC: 
(CaH,O),P—CH—CH,CH,CH, | 119—120/1 | 1,4420 |1,054 | 60,38 | 59,85 | 23,8 
Ue 
O OCsH, OH / 
{C3H,O),P—CH 7 (74—178/2 | 4,5075-}1,180:]) 72:16. }) 72s72 Gwen 
| 
O OCH, | 
(CgH;0)a2P—CH¢_Y—CH, | 179—482/4 | 1,4847 [1,075 | 76,18 | 77,26 | 15,5} 
ans! prenae* | 
O OCH; 


* BprxoJpl MpOAYKTOB pacCC4HTaHbl Ha B3ATHIC B PeaKIHlO KOJMYECTBA;, CCIM YYECTb> 
BO3BPpaUleCHHble H3 peakKWHu cocurt HJM aJIbleruAbl, TO BbIXOJbl YBCIHYHBAIOTCA BABOC. — 


PeakilMa JeucTBHA aJIbderuqoB Ha (ocuTb! MpOBOAMach B 3alaAHHbIx! 
TpyOKax pu Harpepanun or 100 go 170° B TeyeHHe HeCKOJIbKHX 4acoB. Kone 
peakUHu OMpeyeaJICA TO HCueSHOBeHMIO 3allaxa dbocduta. Ilo oKoHyaHHH 
peakIHH MpOAyKT pasroHsJIcA B BakyyMe. B BblOpaHHbIx (:bpakiuAx onpenes} 
JIAJIMCb KOHCTAHTHI, IpMBeeHHble B Tabu. 1. 

Haligena HOBadA peakIMaA WeHCTBHA aJlbserHqoB Ha (hocduTHl, KoTOpas 
mpoTekaeT c MeperpynuupoBKon docduTos uv oOpas0BaHveM 3*PupPOB a-aJIKO- 
KCHaJIKHJIOCHHOBbIX KHCIOT. Ham KarKeTcs, 4YTO PocuTbI MoryT pearupo- 
BaTb TakiKe H C JPYrHMH BeLeCTBAMH, MMEIOILAMMU NOJAPHbIN XapakrTep. 


Ka3anckuH XHMHKO-TEXHOJOrMYeCKHH HHCTUTYT Iloctymuao 
um. C. M. Kuposa 10 XII 1953 


LWHMTHPOBAHHASA JIMTEPATYPA 


a eAe Jt A pOYys OR, O cTpoennu docopucToH KHCJOTHI H ee MpOU3BOAHbIX, Tiuc- 
ceprauna, 1905. 7 A. E. Ap6O6y30B, O aBaeHHAX KaTaH3a B OONacTH npeppauennit | 
HEKOTOPbIX COeqHHEHUH cochopa, uccepranua, 1914. 
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Koxaagn Axagemun Hayrx CCCP 
1954. Tom XCV, Ne 5 


XHMHA 


B. B. MEPEKAJIHH u A. C. CONOBA 


CHHTES MPOUSBOAHbIX y-AMMUHOKUCJLOT 


(IIpedcmasrexo akademuKkom | Bb. M. Poduonosum | 1 II 1954) 


) 

H3BecTHBI JHINb HEMHOTMe CHOCOOB CHHTe3a Y-aMHHOMACJIAHOH KuUC- 
ROTH (7); peakuu, MpHBOAAMMe K NOWyuenHio ee NMpOUSBOMHBIX, eme 
MeHee paspadoTaupl (* ®). 

Hamu wu3yyuanocb B3aHMOeHCTBHe -HMTPOCTHpOa Cc BellecTBamy, 
COMep2#XKallM4Mu MOABHKHbIC ATOMbI BOLOPOMa B MEeTHJICHOBOH HW MeCTHAbHOL 
rpynmax. 

B3aumMofeucTBue HUTPOCTHPOa C STHIMAJOHOBLIM 3:upoM MpuBeso 
K OOpasoBaHulO MpOAyKTa KOHAeHcayuu —9THIOBOrO 9c*pupa 1-HUuTpPoO-2-e- 
HuJ-3-KapOsTOKCHMacaAaHOH KucuoTH (1). Bplma uccaeqoBaHb! mnpeBpare- 
HHA 9TOTO BeIIeCTBA C MeTbIO CHHTe3A MPOH3BOMHbIX {-AMMHOKUCAOT. 
| 
| 


Cu — Citic NP, 
CH— COOGH, (1) 
| 
GOOCH; 


{ 
Hc, er Sen; 
NH | 
3) (11) 
foe 0 


| 
COOC,H, 


CoH, 


H,;C — CONH — CH, — CH — CH, — COOH ie) 


| 
C.H; 


Tipu socctanosszenuu (1) BomOpOAOM B NPHCyTCTBMM HUKeTeBOrO KaTa- 
usaTopa C BEIXOAOM, OJIM3KHM K KOJMUCCTBCHHOMY, oOpasopaica 3-e- 
mua-4-KapOsToKcunuppommfon-5 (II), npeBpamenHblt pu HarpeBanun 
c 20% conanof KucanorH Bp 1l-amuno-2-cbenuamacasnyio KucsoTy (III) 
(sprxon 75,6%). Dra aMMHOKUCIOTA, B MPOTHBONONOKHOCTh AakKTAaMy (1), 
mo peakUMu C a30THCTOH KUMCJOTOH AeCrKO KOJMYECTBCHHO oOHapy KuBawa 
TepBuYHYIO aMMHOrpynny M pH HarpeBaHuM C YKCYCHDIM aHTHAPULON 


. 7 0 
oOpasopana l-aneTuaamMHO-2-eHuAMaCIAHYIO KUCAOTY (IV) (sprxog 76,4%) 
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6 AH, +. 95, M5 


IKCHEPUMeEHTAAbBHAA YACTh | 


Iruaosyh asbup l-nurpo-2-heuua-3-KapOaTuHAMacaAA 
Hof Kucaorw (I). Konmencallua HATPOCTMpoma C STHAMAJOHOBHIM 9H 
poM OTAMYAaIach OT efO PeakWMM C METHMaJOHOBBIM acpupoM (7) TeM, 4TO 
CMCIIMBAIHCh OXJaKCHHbIe PacTBOPbI COCTaBHBIX yacTeli (B CyxXOM MeTH 
JOBOM climpre) H peakuua TpoBosusacb 2 uaca upu 30—35°. IlpoayK 
(1) — Geapie sBe3qo0OpasHble KPUCTaIIb, T. ma. 64° us MeTMJOBOrO cup 
Ta, J@fKO PaCTBOPUM B MeETHJIOBOM UM 9THJIOBOM CHMpTe, alleToHe, OeH30We. 
Brixom 51,4% TreopeTuyeckoro. 

Hatineno %: N 4,72; 4,73; M 303 
Cy3Hy,O,N. Baruucaeno %: N 4,53; M 309 


> 


3-Peuus-4-KapOoasTHAMUupporUuyAO#-O (Il). Basecb 5 r cneluatb- 
HO IPMrOTOBJeHHOrTO HuKeseBoro KaTadusaTopa (°) H 70 MJ. MeTHOBOrO: 
CIMpTa Hacbillatacb BOAOposOM B TeyeHHe 2 uac. JO NOAHOTO mpeKpa- 
ULCHHA erO NOPAOWLeHHA pH KOMHATHOM TeMMepaType UM Np 9HeprH4HOM 
BCTPAXHBaHMM. 3aTeM B TOKE BOJOPORa MpHOaBatca pacrTBop 5 r (I 
B 10 Ma Meruasosoro cnupta. TugpupoBanue MpoBogzudoch pu Temuepa 
type 30—40° u mpu cuIbHOM BCTPAXHBAaHHU, B TeueHHe 5 Yac. NorsoTy 
noch 1000 ma Bogopoga (m0 pacuery 20m2KHO ObIN0 norsoTuTEcsa 1050 Ma). 
KatatusaTop oTmetaica duibTpoBanveM, MH CUMpTOBOH dubTpaT ynapu- 
Baca 20 0,2 meppoHauambHOrO OObema. . 

Yepes 12—14 yac. Bplgqemaica mponyxt (II) (6exbie KpucTantl); T. 11. 
132° (u3 MeTumoBoro cnuptTa); JerKO paCTBOPHM B ME€THJIOBOM MH 9THJIO- 
BOM cuupTe, TpyqHee B Bose. TlonoxwxuTeNbHad peaKUMA Ha NepBHYIHY! 
aMHHOrpymuy HacTrynaeT pu MeHcTBHH Ha BOAHIM pacTBOp BeLlecTBa HM 
HUTpaTa HaTPpHA ABOMHOTO UB38ObITKa COAAHOM KHCJOTHI WM HarpeBaHuu 
pacTBopa Ha Kunameh BomaHol Oane. Bprxom 3,53 r, 97% Teoperuye- 
cKOrO. 


Haiigzeno %: C 66,82; 66,81; H 6,48; 6,62; N 6,34; 6,18; M 220; 234 
Cyg3H,;O3N. Baruucaeno %: C 66,91; H 6,48; N 6,00; M 233 


1-AmMuuno-2-penuamMacannaa KucaoTa (Ill). 3 r(Il) kanaruauce 
16 vac. B 300 ma 18% couaHol KuCOTHI; MOcTemeHHO Becb ocazOK! 
pactBopsacs. [Iponyxr, nomyuennbiit BEIMapuBaHHeM pacTBOpa Ha BOLAHOL| 
OaHe, pacTBopsica B 10 Ma BOo_H u HelTpamuzoBanca 10% BoOHDEIM 
pacTBopoM cojbl. Pactsop fByKpaTHo oO6pa6aTbiBaica 25 ma acbupa,, 
BbinapHBaica 20 0,1 nepponayaibHoro o6bema. Ilocae pas6aBaenua ABy-: 
KPaTHbIM KOJIMYCCTBOM 3THAOBOLO CHUPTa BbIAeIANach KucsoTa (Ill) — 6e- 
Jble HTOMbYaThIe KPUCTadIbl; T. oa. 209° (v3 BOAHOTO a9THOBOrO cnupTa).. 
Kuculora Jerko pacTBopuma B xoJl0qHOH Boxe, pH BogHoro pacrBopaé,d,, 
He€pacTBOPHMa B ME€THJOBOM HM 9THMOBOM CIHPTax, alleTOHe, xopomopme,, 
YETHIPEXXJOPHCTOM yruepose, OeH30Ne, NupuAuHe. Butxog 1,74 r, 75,6%| 
TEOPeTHYECKOTLO. | 


Haligeno %: C 66,91; 67,28; H 7,55; 7,51; N 7,90; 7,82; M 167,5; 174,8 | 
CyoH,,0,N. Bpryucaeno %: C 66,99; H 7,34; N 7,82; M 179 


Oupeqenenue neppuyHoH amuorpynune 's (Ill). Onpezeue-} 
HH€ NPOv3BOMUIOCh NO OOIYHOMY MeTOAY pH elicTBuH Ha COMAHOKUC- 
JHIH PaCTBOP AMHHOKMCJOTHI BOMHOTO pacTBOpa HUTPUTa HaTpUA. 


Hatineno %: N 7,95; 8,10 
C9H,30,N. Brryucueno %: N 7,82 | 


1-AnmeTuaaMuHo-2-pPeHuamMacaaHand KucaoTa (IV). 1,5 7 (IR) 
KMNATHIMCh B15 MI yKCycHoro anrufpuga B TeueHwe 3 yac.; nocae 
OXNaKMeHUA PacTBOp (usbTpowatcA uM Helitpamm3oBanca 10% pog- 
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HBIM PaCTBOPOM COMB, BbIAeIAICH oOcagoK (IV), OnecTauMe senecrKn, 
T. I. 65° (u3 H-rekcaHa); HepacTBOpHM B BOfe, PaCTBOPUM B MeTHOBOM 
M STHJOBOM CliMpTe, aleTone, xaopodopme, wv-rexcaHe. Buixog 1,4 r, 
76,4% TeopeTuyecxoro. 


Hatineno %: N 6,59 
C,,H,,;O;N. Brraucueno %: N 6,33 


Tlocrynus0 
41 I 1954 


UMTHPOBAHHAS JIMTEPATYPA 


1 Cuute3 OpraHHyecKuxX MWpenmapatos, cOopH. 2, 1949, crp. 37. 2% W. Heintz, 
Chem. Ann., 198, 42 (1879). ® J. Bredt, Ber., 15, 2320 (1882). 4 A. Weltner, 
Ber., 18, 791 (4885). °* J. Tafel, Ber., 19, 2445 (1886). © W. Kohl, Ber., 36, 174 
(0003), aD OKO net. tS mo edllb Tie Clit At. Clete OC. nals (G0N(LOd9)) 
8H. Adkins, H.R. Billica, ibid., 70, 695 (41948). 
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XHMMH $l 


M. A. HPOKO®BEB n 3. A. WABAPOBA 


CUHTE3 HEKOTOPbIX AMHHOALMJIbBHbIX MPOM3SBOJ,HbIX 
4-AMMHONMMPHMUAWHOB 


(IIpedcmasaeno axademukom A. H. Hecmeanoswim 13 II 1954) 


AMMHOaHIbHbIe NpOHsBOAHbIe 2-aMHHONMMPHMMAMHOB, KaK 9TO ObIIO 
yCTaHOBJI€HO HaMH paHee, JerKO MOryT ObITh NOMYYeHbI MYTeM B3aHMO- 
MeHcTBHA 2-aMHHONMPHMUAMHOB C XJOpaHTHApHAamu (uM aHruapuzamn) 
o-raOvLoatupaTMuecKHX KUCJOT C NocseLywouseh 3aMeHOH aTOMa rajouma 
NO MeHCTBHeEM 2KHAKOrO aMMMaKa Ha aAMHMHHYIO rpynny. ITH coemMHeHUuA 
IpeAcTaBsAioT cOOOH KpucTasMYeCKHe BELeCTBa C JOBOJbHO BHICOKOM 
TemiepaTypoh DwaBienua. AMMHaA CBA3b, OOPa30BaHHad AMUHOAILMIbHBIM 
OCTaTKOM HM AaMHHHOH rpynnow NMpHMHAuHAa, HAaxXOAAWeHcA B NONOKe- 
Huw 2, MerKO THApOMM3yeTcA Maxke MPH HEMPOMOMKUTEIbHOM KHMAYCHHH 
COOTBETCTBYIOUMX COeCAMHEHHH B BOZe. Bplio ycTaHoBJeHO, 4TO ruApo- 
JMTHUCCKaA CTOHKOCTb TakOrO pOa aMHAOB Pe3KO BO3pacTaeT, ECM 3a- 
KPbITb KOHCYHYIO AMHHHYIO rpynny (HanpuMep, pH NomMomM raimMabHon 
rpynupr (*)). 

Topa3qo Oomee WHTeEPeCHbIM C TOUKM 3peHHA W3yYYeHHA TaKWX CTPyK- 
TYP, KOTOpble MOTAH Obl ABJATbCH CBOCOOPa3sHbIMM MOJeAMH aMHAHOH 
CBA3H M@KLy HYKJeCMHOBOH KUHCIOTOH uM OeIKOM B HyKsAeONpoTeusax, 
ABIANOCh USYYCHHE AMMHOAIMAbHbIX NPOWSBOAHDIX 4-aMHHONMPHMVAMHOB. 
Ha mpumepe 4-amuHo-2,6-2HMeTHANMpHMHANHAa YaOCb NOKa3aTb, 4TO 
TaNOWLOalWbHbIe MPOU3BOAHbIe 4-aMMHONMPHMMAMHOB MOryT NMOAyuaTbcA 
peakumeh 4-amMuHOmMpuMuAMHOB C aHruApHaMM &-raouLoamMaTuyeckux 
KUCOT NO CXeMe: 


N O - 
uN Wee \ 
CH, Ree CH,  CICH,C CH, a te CH, 
HC \ a No as HC N + CICH,COOH 
Ne va ee 
G CICH,C : 
| ‘\ 
NH, O NHCOCH,CI 


Tlomyuennoe coequnenve ycToiuuso. Ofnako KaxKAbIM pas, Korfa 
B PasJIMYHbIX YCAOBMAX MbI bITAIMCb NOJYYHTh AMHHOALMIbHOe MpPOUs- 
BOJHOe NYTeM 3aMCHbI aTOMa raonsa B 4-x10palleTHAaMUHO-2,6-quMeTH- 
TMpHMUAMHe Ha aMMHHYIO rpyluy MO MeHCTBMeM aMMuaKa, MpOXoAMA 
THLpOAM3, aIKOTOAM3 WIM AaMMOHOAM3 (B 3aBMCHMOCTH OT yCJIOBMH, B KO- 
TOPHIX NPOXOAMAO AMMHUPOBAHHe) MH BbILCAAIMCh WCXOMHbIC aMMHONMPH- 
MHUJLMH MW aMuHOKucsoTa. Ouesu AHO, CBOOOJHbIC AMMHOALLMIbHbIC NPOW3BO]- 
HbIe 4-aMHHONMMPHMHAMHOB KpaltHe HECTOHKU, aMH Ha CBASb AerKO pac- 
WleMAeTCH BOOM, CHMPTOM HAM aMMMaKOM; Ona elle Oonee MaOHIbHA, 
ueM Y aHaNOPMUHbIX MPOH3BOMHHIX 2-aMHHONMPHMHMHOB. 
OS 


Ilpu B3saumogelicraun 4-aMMHONMpHMHAAMHOB C X1OpanrMApuzamu (pta- 
JHJAMHHOKHCAOT NPOUCXOAMT peakUHA: 


N N 
SON ci R co ye 
CH;—€ =C—Cl Yctu_n’ 27, CH, aa ae Cl 
a 
He: Wee 2 eee ee 
\7 NA 
© r . co 
NH, NHCOCHNG GH 


CO 
Tete R= hh Ole Orel, 
Ilpu s3saumogelictpuu 4-aMHHONMMPHMHAHHOB CO CMeNIaHHbIMH aHrHy- 
PUaMH MOXKHO NOJYYATh B HEKOTOPHIX cCuyyaaxX CTadwHaMHHOalHJIbHbIe 
IIpOH3BO/HbIe HX NO CxeMe: 


N 
von O 
CH= Ce) Con: rae Wa 
I | sta Colac ye = Glia 
HC N a ati 
\ #4 
G ve 
CaH,0 — Co 
N 
O 
N / 
PIN 
Cr CeCe cr 
I | 
Cc oN 
—> WP HOHE Go. 
r exe) 
NHCOCH,NC CHa 
xe) 


CuntTesupopanHble = 4-(p TaIMJIT TMH 1aMHHO-2- x10 p-6-MeTH INH PUMH MH, 
4-ramMpeHHa anv laMHHO-2-x 10 p-6-MeTHANUpUMU AHH UH 4-TalnATAMWHA- 
aMMHO-2,6-2MMCTHIMMPHMHAMH OKa3aHCb YCTOHYMBEIMM KpucTaslMye- 
CKHMM BeLCCTBAMH; KMNAYeCHHE HX C BOROH HE NPMBOAMT K pa3sJIOKeHUNO. 

CuaTwe @tTaivIbHOH rpynnbl, ake B TAaKHX MATKHX YCJOBMAX, Kak 
meHcTsue TupasHHrHsApaTa B 9STHMOBOM CIIMpTe, BexeT K OOPa3s0BaHHIO 
MCXOMHOTO MMPHMHAMHA HU AMHHOKHCJOTH, T. e. K pacnamky coeqMHeHua 
NO aMHZHOH CBA3H. 


OKCHeEPHMeCHTAAbHAA YACTh 


Ilonyueuue 4-xnopanetuaamuno-2,6-quMeTHuaANH pH Mu- 
mauHa. Cmecb 2,46 r (0,02 moa.) 4-amuHo-2,6-qumeTusuMpHMusMHa uM 
3,42 r (0,04 mow.) anrugpuga xuo0pyKcycHoi xKucsotet B50 Ma cyxoro 
xJopoopma HarpeBaslach JO KuNeHMA B TeyeHue 2 yac. PacrBop yna- 
puBaJicA B BaKyyMe Mocyxa. Ocrarox o6pa6atbIBasca ascbupom mpm Harpe- 
BaHuu. Bpinapmiuli pw sTOM KpuctTasmuecku OcaqoK oTrdbusbTpoBLiBas- 
CA, MPOMbIBaJICH HECKOJbKO pas sPpupoM u TepeKpucraM30BbIBaICA 


u3 cMeCK ciupTa wu adupa. Beixon 2,7 r (68% or reopernyeckoro). 
T. ma. 90—91°. 


Halizeno %: C 48,15; H 5,00; Cl 18,15 
CgHyON3Cl. Boruncneno %: C 48,25; H 5,03; Cl 17,84 
Hafineno %: N 21,0 
CgH,,ON Cl. Buruucaeno %: N 24,1 - 
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AMUHUpPOBaHHe 4-x0paneTuasamMunHo-2,6-numeTuanupu- 
MUAWHAa KHAKUM AMMNAaKOmM. Pactzop 0,5 r (0,0025 MO.) 4-xs10p- 
alleTHaMMHO-2,6-1uMeTHAnHupHYMugnHa B 25 MJ 2%#KuAKOTO aMMuaka ocTa- 
“BaicH B 3allatHHOM aMMyJe pu KOMHATHOH TemneparType ua 20 yac. Tocue 
yHasenua aMMuaka (c mpeqoxpaneHuem oT nNonaqanuA BularH BO3Lyxa) 
—OCTaTOK 9KCTparHpOBaJicA cCyxXHM ropsuuM 6eH3000mM. H3 6eH30bHbIX 
BHITAKCK Ha XOJOy Bbinat 4-amuno-2,6-qumMetusnupumugun (0,2 1; 
0,0017 mou.) c vr. ma. 180°, ne gatommit wempeccuu TemnepatypsI muaBae- 
HMA C CHHTC3HPOBaHHbIM 4-aMuHO-2,6-7uMeTHIMMpHMHMHOM. OctaToK, He 
‘TlepexOQMBUIMH B pacTBOp IIpuH OOpaooTKe peaKMOHHOM cMecu G6eH30VI0M, 
| pacTBOpssca B HEOObIIOM KOuMUeCTBE BOI. Tlocne RoOaBeHHa K BOL- 

HOMy pacrBopy 10-KpaTHoro komuMuecTBa a6c. cnupTa BbINad riuKOKo 
(0,1 r;0,0014 moa.) c Tr. na. 232° Cmemannaa mpoOa WwaBseHHa C CHH- 
-T€3MPOBaHHbIM TVIMKOKOJIOM He Jada Menpeccnu. 

Tlonyuenue 4-htTaarnarauyuaamMuno-2-x10p-6-mMeTuann- 
pumMuauna. Cmecp 1,12 r(0,005 mon.) ranmuarsnunuxnopugza u 0,72 r 
(0,005 mow.) 4-amuHo-2-xno0p-6-meTuamupHmMunuHa B 50 Ma xKcnviona Ha- 
Tpepayacb 2O KuneHua B TeyeHHe 10 uac. (3a xoOM peakuMN crenusM 
0 BHIZeAIOINeMyCA xJOpHcToMy BOxopory). Topsuu pacrBop orduvb- 
TPOBbIBaJICH OT HeEOOMbMOrO OcaZKa. BpinaBwMe u3 *PuIbTpaTa Ha xXOOLy 
MIJIbl OTPUATPOBLIBAIMCh, MPOMBIBAIHCb XOJIOMHBIM KCHJIOJIOM u Tepe- 
KPHCTaJIM3O0BbIBaIMCb H3 9THOBOrO cmupTa. Brrxoyg 1,15 r (70% Teope- 
Tuyeckoro). T. ma. 247—249°. Bemecrso mm0xo pacTBopumMo B ropauel 
BOMe; PacTBOpHeTCA MPH HarpeBaHHH B OeH30Ne, KCHOMe, MMOKCAHE. 

Haligeno %: C 54,52; H 3,39: N 16,76 
Cy;Hy,03N,Cl. Brruucneno %: C 54,46; H 3,36; N 16,94 


Ilonyueune 4-htaturambenusatayumamMmuuo-2-x 10 p-6-mMe- 
THANMpUuMUAUHA. Cmecb 1,07 r (0,005 mow.) hranuapeHusananna- 
xmopuna (7) u 0,72 r (0,005 mou.) 4-amuHo-2-xn0p-6-meTusnupuauHa B 
50 Ma cyxoro xKcuJoma KunATMaCh B TeyeHHe 10 yac. c OOpaTHEIM xo- 
JIOMMWJIbHUKOM. B TeyeHwe peakuMu OypHO BbI-eIAICA XJOPUCTHIH BOO- 
pon. Topsuv pacTBop OTuIbTpOBLIBaJICH OT He3Ha4dHTeJbHOTO OCaKa 
M yllapuBaica B BakyyMe 70 1/, NepBoHavabHoro OObema. JLoOaBeHueM 
K ocTaBlelHca MacJIAHUCTOH 2#XuAKOCTH 5O—70 Ma cyxoro adupa Bbica- 
MUBAICA OCAMOK, KOTOPHIi mocte NepeKpucTalIM3ayHH U3 YTHJOBOTO 
cuupta umes T. na. 168°. BemectBso 110xX0 pacTBOpHMO B ropauek Bore, 
apupe, xopomo B ropayem KcuOse, WuoKcaHe. Bplxog uucToro mposyK- 
ta 1,45 r (70% ot TreopeTu4yecKoro). 

Harieron0 pce Guoano mila 44a smNedios 20s @lRe wii 
CogH,,O3,N,Cl. Baruucaeno %: C 62,90; H 4,04; N 13,30; Cl 8,44 


Nonyuenne 4-praauvarauyuntaMuno-2,6-2uMeTuInUpUuM4u- 
muna. K oxnmamgenHomy no 0° pactsopy 1,68 r d@raquarazuuuna B20 Ma 
a6c. muoKcana mo6apaanoch 1,96 Ma TpuOyTunamunHa uw 0,8 MA xaop- 
yroubHoro adupa (3). Uepes 10 mun. K peakiMoHHOM cmecu AOOaBAANOCb 
1.23 r 4-amnno-2,6-umMeTuinupuMununa (HaOm0Ran0ch BEIemeHue CO,), 
WU CME€Cb OCTAaBUIANACh Ha HOUb IPH KOMHATHOH Temmepatype. Henpopea- 
Tupopapmiui 4-amnyo-2,6-quMeTHANMpPHMHAMH OTPHAbTPOBHIBAICA M HS 
cburbTpaTa LOOaBAeHveM BOLI BEICAKMBAIOCh BeUICCTBO, KOTOPOE Nocue 
mpomplBanna 0,1 N conanofi Kucnotol, 0,1. N mesoupio x 3aTeM BonOH 
Te peKPHCTAWIM3OBbIBaOCb M3 9THIOBOrO cnupta. T. m4. 235—238°". 


Hafigeno %: C 61,73; H 4,72; N 17,6 
CigH4O3Ng- Brrancaeno %: C 61,94; H 4,52; N 18,1 


Cuatue bTatuapbuok rpyunn 4-PTaqavArAuyuraMUuHo- 
2-xn0p-6-mMeTHaAnHpuMuauna, PactBop 1,60 r (0,005 mou.) 4-@Taqua- 
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PHWMaMuHO-2-x0p-6-mMeTHIMupuMuguHa B 20 Ma ac. STHIOBOrO cCnupTa: 
HarpeBaca B TeyeHue 1 yacac 5 Ma 1N pactsopa ruapa3svHruypuTa 
B a0c. STHIOBOM cnupTe. BemmaBuiuh PTamMiruypa3svy, OTPUbTPOBHIBAJICA, 
IPOMBIBaJICA 3THJIOBLIM CIMPTOM HW MePeKPHCTAJIH3OBbIBAaJICA H3 BOB. 
He naapurca mpu 300°. 


Hatineno %: N 17,48 
C,H,O2N;. Baryucaeno %: N 17,28 


@MubTpat ynapuBasicA B BakyyMe Jocyxa. OcTaTOK JaeT HHTCHCHBHY1O 
HHHTH puny! peakuuto. Ilocae 2 nepekpuctTatiusauul ocrTaTKa M3 ac. 
9THJIOBOrO CMupTa BbIqesweH 4-aMuHO-2-xOp-6-MeTHJNMPHMHAHH C T. Td. 
215°, He Matollun Wenpeccuu TeMMepaTypbl WiaBseHHA B CMeCH C CHHTe- 
3MpOBaHHbIM MpenapaTom. 


BuBO BH 


1. IIpeqmoxwxen cnoco6 nOwyYeHHA aAMMHOALMJIbHbIX TPOW3BOAHbIX | 
4-aMMHONMpHMMMHA IyTeM BOsfelicTBUA XAOPAaHTMApUAOB (rammiaMHHo- | 
KMCJIOT WJIM CMeII@HHbIX @aHTHApHOB @TasHJaMHHOKHCJOT M yFOJbHOH | 
KHCJIOTHI Ha 4-aMHHOMMpHMHAUHBI. 

2. Hatiqeno, uTO CBOOOAHbIE AMMHOALMIbHBIE MpOM3BOHbIe 4-aMHHO- 
NHpMMHAMHOB KpaliHe HECTOHKM, aMH/\HaA CBA3b B HHX KpahHnHe wma0nibHa 
(SHaYHTebHO WaOWIbHee, UCM Yy AHAJIOTHYHEIX MPOHSBOMHBIX 2-aMHHOMH- 
PHMHQUHOB), HeoObIualHHO sMerKO THApOMH3yeTCH, NOABepraeTcA aKOrO- 
JH3Y H AMMOHOUJHBY. 


Tlocrynuso 
29 1 1954 


LHMTHPOBAHHASA JIMTEPATYPA 


1M. A. Iipokogpes, 3..A. Pymaunnesa, A. A. Pocwua, 3. I. Comar; 
Yu. sane MInyY. B. 151s Kas VII S49 (95) An Cas nyeret hia, Vienne eteanene 
J. Am. Chem. Soc., 71, 1856 (1949). * R. A. Boissonnas, Helv. Chim. Acta, 
34, 874 (1951). 
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PHSHTECKAA XHMHA 
H. HW. JMJIYHY u B, A. LAKH 


TEMHOBbIE H ®OTOXHMHYECKHE B3AMMOJLEMCTBHS MIEHOK 
TPH®EHWJIMETAHOBDbIX KPACHTEJIEH C KHCJIOPOLOM 
MW BJIATOM 


(ITpedctaeaexo akademuxom A. H. Tepenunoim 9 II 1954) 


J\a MOHHMaHHA CIOXKHBIX MpOeccoB, OCyUIeCTBAAIONIMXcA pH oro- 
XHMHYeECKOM BBIIBeTaHHH KpacHTewleH Ha TKaHAX, pesBblualino BaxKHO 
pasWedbHOe W3y4eHHe BIMAHHA Ha KPaCHTelb KUCTOpOta uM Bard — 
9THX OCHOBHBIX (PakTOPOB cpesbl. Takoe u3yyeHHe sJIerue BCeMoO OCYILeCTBUTb 
Ha TBep{bIX IWleHKaxX KpacuTeweH. CmeKTpbI MOrOULeHHA TaKHX TVJICHOK, BeCb- 
Ma U4YBCTBHTeEJIbHbIC K CAMbIM He€3HaUHTeJIbHbIM BHEIWHAM BJIMAHMAM, MOryT 
Obl1b IPH STOM C YCMeXOM HCHOJb30BaHbI [JIA BbIABJICHHA B3aMMO/elicTBuA 
KpacHTeJIA C KOMMOHeHTAMH Cpesbl. 

Mcnoub3yA STOT MeTOX Mpu HccCAemoBaHHu MOBeeHHA AByYX TpHdeHuaMe- 
TAHOBBIX KpacHTeJlelH — KpHcTaM4YecKorO vOeTOBOrO HM MaJlaxHTOBOrO: 
3e1CHOTO, YaJIOCb MOKa3aTb, YTO MOJIe€KYJIbI 9THX KPACHTeJel, HaxOMACh Ha 
TBeEpMOH MOBepXHOCTH, y2xXe B TEMHOBbIX YCJIOBHAX BCTYIMaIOT BO B3aMMOsell- 
CTBHe C TapaMH BObI ake MpH He3HayHTebHOW BJlaxKHOCTH. O6pa3yt0- 
WHecA MpH ITOM JaOWJIbHbIe aCCOMMAaTbI KpacuTeseh c BOOM, YCTOMUMBbIe BO 
BlaKHOU aTMOchepe, 6yy4YH aKTMBUPOBaHbI KBaHTaMH CBeTAa, JerKO BCTY- 
TlaloT BO B3aMMOJeHCTBHe C KHCOpOAOM. Takum o6pa3o0m, yaeTcaA pacueHHTb 
pOJIb KMCNOpoha U BMAarM B CJIOMKHBIX Mpomeccax CbOTOXHMMYeCKOLO BBIIIBe- 
TaHuA KpacuTeen. 

TBepable MIeHKH KpacHTeJieH NoyuaJucb NyTeM CJIMBaHHA Ha peBapu- 
TeJIbHO TULATeCJIbHO OUMIEHHble WH CJlerKa HarpeTble CTeKJIAHHbIe MaCTHHKM 
KOHI[CHTPHPOBaHHbIX CMMpTOBbIx pacrBopos. [locate Opicrporo mcnapeHua 
PACTBOPUTeJIA Ha CTeKJle OOpas0BbIBaMCb NpOspayHble HM COBePINeHHO paB- 
HOMePHble COW KpacuTeseli, JIenKO MOBepraBllveca (oromMeTpHpoBaHnio. 
TloxppiTble MieHKaMU TWacTHHKM BBOAMIMCb B CTeKAHHbIe MpoOupku, Mpu- 
COCJHMHABLIMECA K BbICOKOBaKYYMHOM ycTaHoBKe. YCTpOHCTBO HM pacmouoxKe- 
Hue YacTeli MocMeqHeH MOSBOMAIA BBOLUTb B peaKUMOHHEIN OObeM, re HaXO- 
TMIMCh CTeKJIAHHbI€ MWlaCTHHKW, TULATeJIbHO BbICYWICHHbIM BO3SAyX, a TakKe 
Mapbl BOAbI pasiMuHoro JaBenusa. Iloce mpoBpewqeHua KaxkOM Ws 9sTHXx OTIe- 
paul peaKIHOHHble COCyAH OTMaMBaJIMCb OT YCTaHOBKH, M 3aKJIOUeHHbIC B 
HUX IJIeCHKH MOLBeprasuch (OTOMeTPHPOBaHHIO Ha (POTOSMEKTPHYeCKOM CIIeK- 
Tpoorometpe. Takai MeTomMKa paOoTbl JaBawa BO3MOMHOCTH MpOCe AUT 
3a H3MCHCHHAMM B CIeKTPax, 3aBMCALIMMM OT YCJIOBMM Cpesbl. 

Kak u3pectuo (!), HaHeceHHe KpacuTesel B Bue TBEPAbIX MIeHOK Ha 
CTeKJIO JIM KBapIl IPHBOAUT K NOBOJIbHO 3Ha4HTebHbIM H3MECHCHHAM HX CICK- 
TpoB morsomjeHua. B ocHoBe STHX MePopMauMh cMeKTpOR sexKaT, MOBUTH- 
MOMY, CaMble pasHooOpasHble MpH4HHbI, KOTOPble COBepUIeHHO He BbIACHCHH. 
OHH, OHaKO, peAcTaBJIAIOT 3HAUMTEJIBHbIM MHTepec B CBA3H C Ba?KHBIM BO- 
MIpOcOM © MpOHCXOxKAeHHH MOOOUHBIX MAKCHMYMOB B CIleKTPax MOTJIOULCHAs 
COOTBeTCTBYIOWIMX pacTBopos. J]eo B TOM, 4TO STH MOOOUHbIe MAaKCHMYMbI 
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YacTO OCOGeHHO OTYETIIMBO BbICTYMaIOT B CMeKTpax NWIeHOK MpH OJHOBpeMeH— 
HOM CHW3KeHHH OCHOBHbIX MakCHMyMOB. Puc. | HuOCTpHpyeT STH OTJIMYHA Bs 
cieKTpax CMHpTOBOrO pacTBOpa HM IWICHKH, HaHeCeHHOM M3 CMMPTOBOPO! 
pacTBopa, Ha lipHMepe KpucTadauueckoro @uoueToBoro. Kak BUAHO M3 9TOTO) 
PHCyHKa, B CIeKTpe MJIeHKH OCOOeCHHO pe3KO BbICTYMaeT MaKCHMYM Y 540 mp,, 
COOTBETCTBYIOUIMM MO CBOeMY MOJIO%KeHHIO MOOOUHOMY MaKCHMyMy CIIMPTOBONO: 
pacrBopa. OHOBpeMeHHO 3Ha4HTe/IbHO CHH2KeH OCHOBHOM MaKCHMyM Yi 
590 mp, xapaKTepHplit guia pactBopa. IlosBieHve KOPpOTKOBOJIHOBOrO MaKCH-- 
MYyMa ylaeTCA KOHCTATHPOBaTb TakxKe B CIeKTPe MJICHKH MaJlaXHTOBOPO 3€- 
JIeHONO. 


670 630 590 «550 SO mgt: 660 640 600 560 520 40 mp | 
«——— A <x~—A | 
Puc. 1. CnekTpaJbuble KpuBble orsonte- Puc. 2. Kpuppbie norsomjeHua TW1eH- 
HUA KpuCTaqimyecKkoro (uoveToBoro. KH KpuHCcTaJmuyeckoro cuoseTOBOrO 
J—B CiIMpToBOM pacTBope, 2—B Bue Ha cTekye. 1—Ha Bo3nyxe, 2—B 
TBCPAbIX MICHOK Ha CTCKJIe, HaHeCeHHbIX BakyyMe, 3—mnocie BBeqeHHA B 
u3 CIMPTOBOrO pacTBopa BaKYYM TapOB BOMbI 


Kak caleqyeT, OHaKO, H3 OMMCaHHbIX HW2Ke OMBITOB, OO6pas0BaHHe 9STUX 
KOPOTKOBOJIHOBbIX MAKCHMYMOB SABJIACTCA pe3yJIbTaTOM JeHCTBUA Ha MJICHKH 
aTMociepHok Baru. OrKauka peaKIMOHHOrO OObeMa C OMHOBPeMeHHBIM eFo 
mporpesom 0 70° npHBosxUT cpa3y K rvlyOOKHM H3MeHeHHAM B CIeKTpax Me- 
HOK. XapaKTepHbli JIA WIeHOK KpHCTaIMYecKOrO (HOJIeTOBOrO MAKCHMYM Y 
540 Mp ucuesaeT. OMHOBpeMeHHO HaGOmOMaeTCA HeEKOTOPOe paciupeHHe MOuIO- 
cbI Norioujenua. AnasOrH4unble ResopMaluu MperepmeBaer cneKTp mMaslaxH- 
ToBoro 3ejeHono. IlomHocTbIo HcuesaeT KOPOTKOBOJIHOBaA MOMOca MOrOLLe- 
Hua y 590M, BbICTyMalollad OTYeTJIMBO y MJICHKH B OODIUHBIX YCJIOBHAX, U 
OCcTaeTCA JIMIUb OHA MONOca c MakcuMymMom y 660 My. Ha6smomatomimeca 
H3MeHeHHA B CIeKTPax MOPIOWIEHHA HACTOJIbKO 3HAUMTeIbHbI, UTO B Cuy4ae 
KPHCTaIM¥ecKOrO (HOJeTOBOTO OHH CKa3bIBalOTCA OTUETIMBO B H3MeCHeCHHAX 
WBeTa IVJIeHOK, BUHbIX Ha-rla3 6e3 cMelMaJIbHbIxX H3MepeHHii. 

JlocruraeMoe B pe3yJIbTaTe OTKAYKH COCTOAHHE MIeCHOK BMOMHe yCTOHIMBO 
WM COXpaHsAeTCA B BaKYYMHBIX YCJIOBHAX B TeyeHHe paAga cyTok. IlonpirKu 
pereHepHpOBaTb HCXOAHOe COCTOAHHe MyTeM BMyCKa B peaKkI[MOHHOe Mpo- 
CTPaHCTBO TIULATeIbHO BbICYWICHHOrO BO3AyXa He MPMBOAAT K MOJOXKUTCIbHbIM 
pesyIbTaTamM. OjHako BBefeHve Mapop BOA] cpasy perenepupyer cieKTp, 
XapaKTepHbI JIA MWIeHOK B OOBINHOM COCTOAHHM MM COepKalMit cooTBeT- 
CTBYIOUMMe KOPOTKOBOJIHOBbIe MAaKCHMYMBbI. Pe3syJbTaTbl OMMCAaHHbIX OMbITOB 
WJIIOCTpupylotcsa puc. 2 vw 3. 

aK BHHO U3 IIpHBeeHHbIX JaHHbIX, NOCe BBeeHHA B PeaKILMOHHbIii 
oObeM MapOB BOLI pereHepallMA HCXOMHOMO CHeKTpPa OKa3bIBAeTCA HeMOMHON, 
XOTA XapakTePp KPHBbIX M MOJIOX%KeHHA MAKCHMYMOB COBMaalor c MepBoHa- 
YaIbHBIM CIeCKTPOM. OTO OObACHAeCTCH HEKOTOPBIM HCMapeHuem KpacuTesa, 
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POHCXOJAINHM B BaKYYMHBIX yCJloBuax. J[eiicTBUTeIbHO, Kak 3TO cileqyeT 13 
aHHbIX OTJICJIBHBIX OMbITOB, CTeMeHb pereHepalluM CMeKTPa 3aBHCHT OT TeM- 
epatypbl, pH KOTOpOH MpoMcXOAUT oTKayKa, IIpH BbICOKHX TeMepaTypax 
Ka3bIBaeTCA BECbMa He3HauHTeJIbHON. 

OnucaHHble ONbITHI OHOSHAYHO TrOBOPAT O TOM, 4TO B TBEPMOM MWeHKe 
pacuTeJa B OOBIMHEIX YCIOBHAX BysaKHONO BOSAYXa COMepxKaTcA accomMarTyl 
OIEKYJI KpaCHTeJIA C BORO. OTH aCCOlMaThI ABAIOTCA HOCUTeNAMU NOrno- 
\CHHA B KOPOTKOBOJIHOBBIX MOJIOCaX, BOSHUKAIOIIAX B CIeKTpax MIeHoOK. CBa3b 
OleKyJI KpacuTeJleH C BOJOIO B 9THX accolMaTax MocraToUHO Wa6vJIbHa, O 
eM CBHIICTEIbCTByeT JlerKOe HX pa3pylleHve pH oTKauKe. C mpynoli cro- 
OHBI, CBA3H STH YCTaHaBJIMBalOTCA OBOJIbHO JIerKO. OTseJIbHbIe OMDbITHI 


680 640 600 560 520 mp 660 640 600 560 520 480 mp 
Puc. 3. Kpupple norsouenna Puc. 4. Kpmupble nornomenua mnaeHku 
IWI€HKH MalaXHTOBOrO 3eeHOrO KpHCTaM4eCKoro dHvoseTOBOrO Ha 
Ha cTekie. 2—una so3pyxe, ctekse. J —flo o6Onyyenun, 2— nocue 
2—B BakyyMe, 3—m0cue BBe- 2-4yacoBoro OOyYeHHA Ha BOsLyxe 
MeHHA B, BakKyyM MapoB BOB {000-BaTTHOH namMnow, J— mocue 5-4a- 


COBOTO OO1y4eHHA 


KasalH, YTO COOdMeHHe PeaKIMOHHOTO MpocTpaHcTBa c BO3ZyYXOM MIpH 
SDIUHOH BUJIaKHOCTH IIPHBOUT HeMeJJICHHO K pereHepallHu ciekTpa, xapak- 
pHOTO WIA MeHOK. Hayo momaraTb, YTO MbI HMeeM 3/eCb eso c BOMOPOL- 
IMH CBA3HMH, Ha UTO aloT HeEKOTOPOe yKa3aHve HeOOJIblMe 2HEpreTMuecKkHne 
ISHHIIbI Me@2KJ[y COOTBeTCTBYIOINMMH MaKCHMyMaMH (4—5 kkKaJI/MOJIb). 
pyroli CTOPOHbI, CBA3H B 9THX aCCOWMaTaX OTJIMYHbI OT OOBIYHBIX PHApaTa- 
AOHHBIX CBAZCH, O YEM CBHeTeJIbCTBYeT TOT (aKT, YTO B CMeKTpe BOMHBIX 
ICTBOPOB COOTBETCTBYIOWHe KOPOTKOBOJIHOBbIe MAKCHMYMBI BbIPaKeHbl OUCH 
1a6o.. Hano nodlaraTb, YPO BOSHUKHOBEHHe aCCOMMaTOB CBA3AHO C a cop O- 
We MapOB BOJbI Ha TBEPAOM MIeHKe KpaCHTeJIA M MPOMCXOMUT JIMIUb B TeX 
lyuaax, KOra MMeIOTCA B HaJIMYHM COOTBETCTBYIOUIMe MIA STOMO yCJIOBHA. 
CyllecTBeHHble JaHHble [JIA MOHMMAHMA MpOWeccOB POTOBHINBeTaHHA 9TUX 
yacuTeIeH ObIIM MOyYeHbI MpH OOyYeHHH IIeHOK BUJUMbIM CBeTOM 
000-BaTrHoH ammo). B Bo3aqyuiHon aTmMociepe MeHKH O6OOMX UCcemO- 
\HHBIX KpacuTeseli YyBCTBUTeIbHbI K CBeTY H MOABepraloTca oOOecIIBeuMBa- 
10. UyBCTBUTeJIbHOCTb K CBeETY H CKJIOHHOCTb K BDII[BeTAHHIO COXPpaHAIOTCA 
Ke B TOM CuJlydae, KOra peakIMOHHbI OObem NosmBepraetca rtyOoKolL 
‘KaUKe BbICOKOBaKYYMHbIM HaCOCOM IIpM OMHOBpeMeHHOM mporpeBe peak- 
i0HHOTO OObeMa oO 80—90°. Tyr 6e3ycOBHO MPpatoT [pOJIb Te CJIeMbI KHC- 
ypoma, KOTOPble OcTalOTCA B OObeMe UM acopOnpoBaHb! Ha cTeKJle Marke 
STUX YCNOBUAX TayOoKoro BakyyMa. OO 9TOM ToBopuT TOT *akT, uTO MPH 
lee TULATeJIbHOH OUMCTKe CHCTeMbI OT KMCIOpOa M BATH yaeTCA Bce xe 
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MOJIYYHTb WIeHKH, MpakTHuecKH HHepTHble kK CBeTY. OTO MocTHraOCcb NyTe 
MHOPOKpaTHO MOBTOPABINHXCA MOCJeMOBATeJIbHbIX OllepallMii MpOMBIBKH BC 
CHCTeEMbI TULATCJIbHO OUMULCHHBIM WM BbICYWICHHbIM a30TOM HM JVIMTeJIbHOH MI} 
6oKOli OTKAUKH HM TPeHHPOBKH CHCTeMbI Hp Temmepatype 80—90°. Ecun 
XOPOMIO OTKAYaHHYIO CHCTeMY BBECTH Mapbl BOMbI, TO €€ HHCPTHOCTb K CBEL 
coxpausercs. Hasmmuve KuclOpoqa OKa3biBaeTCad, TakKHM OOpa30M, COBC} 
II€HHO HeOOXOJMMbIM YCJIOBHeM OCYILeCTBJICHHA TIpowecca OTOBbIIBeTAaHH: 

AnaJu3 MOJIYYeHHbIX JaHHbIX BbIABJIAeT, OMHAKO, H Apyrve BarxkKHble Ie 
TaJlH, OTHOCAMMeCH K STAM Npomeccam. Oxa3blBaeTCA, YTO CMOCOOHOCTbIO 
(POTOXHMUYECKOMY OKHCJIeHUIO OOJIaMaloT KaK ACCOWMATHI KpacuTeJeH C BOAO 
TaK M He CBASAHHbIe C BOMOIO MOJIeKyJIbl KpacuTesieH (COCTOAHHe, OTBEUAIC 
imee KpHBbIM 2 Ha puc. 2 u 3). OmHakO KapTHHa MpOTeKaHHA STUX MpPOIecco} 
JerKO HaOsOMaeMand B CIEKTPAaX, CBHeTeIbCTBYeT 0 TOM, YTO BeLYLULY!0 pow! 
B 9TUX Mpoleccax urpaioT accommarTyl. Ha puc. 4 NOKasaHbl pesyJbTaTbl OOS 
YCHHA HePUJIbTPOBAHHbIM BUAHMbIM CBeTOM IWICHOK KpHCTaJIMYecKoroO MuOUE 
TOBOrO B BOSAYIIHOH aTMocdepe *. PucyHok NOKa3bIBaeT, 4TO MeHCTBH 
KBaHTOB CBeTa HallpaBJeHO B TepBylo Ouepesb Ha OKHCJIeHHe ac 
KpacHuTeJIA C BOMOIO, UTO CKa3bIBAaeTCA Ha MOJIHOM HCUeSHOBeEHHU MaKCHMYy 
y 540 Mp. TombKo nocde Toro Kak B pe3yJIbTaTe OOJyYeHHA MocTuraeTcA cq 
CTOAHHe, OTBEUAIOUee KPHBbIM 2 Ha puc. 3 u 4, T. e. KOrMa ACCOMMATOB B cy 
cTeMe HeT BOBCe, B Hrpy BCTYNaloT MOJeKYJIbI KpacuTeJA, He CBASAHHBIC | 
Bonon. Hago mouaraTb, YTO B BOSAYWHO (BaxKHOH) aTMOcdepe TakG 
COCTOAHHe IpakTHYecKH HUKOFa He HacTyMaeT, TAK KaK YCJIOBMA MIA o6pé 
30BaHHA HOBbIX aCCOMMAaTOB ObecMeyeHbl. ITO TeM OoJIee MOJKHO ObITb BEF 
HbIM IO OTHOLICHHIO K (OTOXHMHYeECKOMY BBIMBeTaHHIO kpacuTeser 
TKAHAX, B WapaX KOTOPbIX OOpas0BaHve YyBCTBUTEJIbHbIX K Mporeccam (o7 
OKHCJICHHA aNCOPOWUHOHHBIX COeCNHHeEHHH KpacuTesleH C BOMOIO BOJKHO O¢ 
I€CTBJIATbCA OCOOeCHHO JerKO. 

Bonpoc © MpwunHax MpevMyllecTBeHHOTO BO3sTeHNCTBHA KUCIOpOa } 
accouuaTbl «KpacHTeJib — Boa» TpeOyeT cmelMalbHOoro ucclemoBanua. Kz 
ObIIO OTMeYeHO BHIMe, STH ACCOMMATLI B OTCYTCTBHeE KMCJIOpOMa He TOBE 
TaloTca peaJIbHbIM (POTOXHMHYCCKHM HU3MeHEHHAM. OTH W3MeHeEHHA OTM 
yalOTCA TOJbKO TOra, KOrMa B CHCTeMe MOABJIAeTCH KucTOpon. Caenye 
OHaKO, MOMaraTb, YTO MOrMOULeHHe CBeTa ACCOIMAaTaMM yxKe cpa3y BbISbIBAaG 
B HUX TaKHe M3MeHeHHA, KOTOpble B WaJIbHeHWIM OOJIergaloT MepeHOoc 9.16 
TPOHOB OT HUX K KUHCIOpOAy. STO cJlekyeT, B UYaCTHOCTH, M3 aH 
A. T. Bapransana (1), noka3aBiero, 4TO Mapbl BOAbI MoLaBusAIoT Porompé 
BOJHMOCTb TBePAbIX IJIeHOK KpaCHTeJIeH B PesyJIbTaTe 3axBaTa 3JeKTPOHO 


at 


ViuctutyT @usnyeckoh xumMun Tloctynns0 
uM. JJ. B. I]ncapxescKkoro 2 Il 1954 
Akajemuu HayK YCCP 
ILUTHPOBAHHAS JIMTEPATYPA 


+ A. T. Baptausan, KT, 20, 847 (1950); KX, 27, 272 (1953). 


* TouHO TakHe Ke pe3yAbTaTH NOyYeHbI C MaNaXHTOBbIM 3eJICHLIM. 
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Aoxaage Anxayemun Hayx CCCP 
1954. Tom XCV, Ne 5 


®H3BHIECKAA XHMH A 


A. 3. KASABYHHCKHK 


B OJHOM METOJIE OMPEAEIEHUA NOCTOAHHbIX BAPHAJIbHONM 
: ®OPMbI YPABHEHHA COCTOAHUA PEAJIbHOrO FA3A 


(ITpeccmaszeno axademuxom A. D. Hodge 27 I 1954) 


Anamu3 CTPyKTYPbl TEPMOAMHAMMYeCKOH NOBepXHOCTH PpearbHOrO rasa, 
POBe€MeHHbIN Ha OCHOBAHHM ONBITHDIX 3HAaYeHHH p,v, 7 WA MHOrMX pe- 
JIbHBIX Ta30B, MaeT BO3MO%KHOCTh OOOOMIMTh Pe3yJAbTAaTb! HEKOTOPbIX 
AccleoBaHul (1 *), MpoBeeHHEIX B JaHHOM HallpaBAeCHMH, KOTOPbIe CBO- 
ATCA K Ceyiollemy: 

1, TepMoqMHaMuyecKad MOBEPXHOCTbh peaabHOTO Ta3sa NO CBOHM H30- 
OPHBIM Ce€4eHHAM O1M3Ka K AMHEHYATOM NOBeEPXHOCTH, NpeBpauladch B Hee 
IpH OOJbUIMX NPHBeEAeCHHbIX TeMNepaTypax nopsaaKa t > 3. 

2. KpHBu3Ha M30XOPHbIX CeyeHHH Np YMepeHHbIX WH HH3KUX IIpHBe- 
MeCHHBIX TeMMepaTypax MeHHeT 3HaK pu Mepexose OT OObeEMOB OoubUIe 
KPUTHYeCKOrO OObEMA Vy K OOBCMAM MCHbSIIMM KPHTHYECKOTLO, NpakTHUeCKU 
Opamlaicb B HYJb Ha KpuTHyecKoH usoxope. B cBa3u Cc 38THM ypaBHe- 
He TEPMOAMHAMMYeCKOH MOBEPXHOCTH B Oe3pa3MePHEIX KOOPAMHATAaX 
pv/RTx, == T/Ty, 9 = v/Vy B OOWLEM BUZE MOXeT ObITh 3aNuCaHoO CeLy- 
(OUMM OOpa30mM: 


Rr, = Ree = at + Ho 0. (1) 


rhe k= pris | RTx3 & = p/Puy 44% — PYHKUUM NpuBemenHoro OObEMaA 9; 
0 —- PYHKUUA t UM O, XAPAKTeEPH3YIOWad HCKPMBJICHHeE H30XOPHHIX ceueHult 
M OOpamlaiomadca B HYJb IpM t—>oco Tipu BCeX 3HAaYeCHHAX 9, a TAKKe NIPH 
= 1 npu Bcex 3HayeHuAx t. C aApyrolk cTopoHbl, ecm paccMaTpMBaTb 
ypapHeune (1) Kak NpakTuyecKoe NpuOMxKeHHe K YpaBHeHHIO COCTOAHHA 
peabHOoro ra3a Boromo6oBa — Meiiepa (*,°), TO mpaBaa 4acTb ypaBHenua (1) 
hOWKHA BbIPakKaTbcCA NOAMHOMOM oT 1/9, KO3addPuuHeHTL! KOTOpOorO 
apeAcrapAdioT coOoh tbyHKuuu OT TeMMepaTypbl, HHbIMM COBAMH, TpaBad 
yacTb ypaBHenua (1) u3 BbIMIeyKasaHHbIx cooOpaxkeHHl OJ2KHAa ObITb 
IpeMCTAaBeHa B OOULEH3BeCTHOH BUPHabHOH cope. 

HMccaeqopaHua MoKa3aiu, YTO Hausyumee YAOBAeTBOPeHHe ONbITHDIM 
MaHHbIM B IWMPOKOM flMana3soHe M3MCHeEHHA NapaMeTpOB NoOJyyaetcs, ecu 
33ATb BUPHaIbHy!0 (bopMy ypapHeunua no Kammepaunr-Onnecy (°), rye 
3 nomuHome oT 1/9, comepxaleM 5 4AeHOB, ONYUIeHbI HCYETHHIe CTeNeHH 
l/p 3a ucKsioueHHemM neppol. Orciwsa cleqyet, 470 PYHKUMM a HU 4, 
4 TaAKKe CPYHKUMM NpuBemeHHOroO OObEMA %, CKPHITHIE B KPHBOMHEMHOH 
jacTH ypasneHua 9, ROKHbI BbIPAaKaTbcA NOAMHOMamMuU oT 1/9, comep- 
KallMMU He OOUbINe 5 YNeHOB B YKa3aHHbIX BbIMe CTEMeHAX. 

Uro6pl MOMyYMTb B ABHOM Bue ypaBHeHue (1) u AaTb cnocoO onpe- 
FeeHHA eFO MOCTOAHHHIX, pac4JIeHHM eHCTBUTeCAbHYIO TePMO/\MHAa- 
MMUeCKYIO MOBEPXHOCTh Ha AMHEeliMaTyIO MOBEPXHOCTh, KOTOpylo OyeM 
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Ha3blBaTb pe Le IbHO-K pHTHYeCKOH, M Ha ee JONOIHEHHE, KOTOPOe Ha : 
BeM A-MOBepXHOCTb1O, B pe3yAbTaTe YeErO MOJKHO HallucaThb: 


pv 


Rie a (Fr, ine ‘ 


[IpeqeabHO-KpUuTu4eCKad NOBEPXHOCTb UpeAcTaBAAeT COOOH TMHEHYAaTY) 
MOBePXHOCTb, HMEIOIMLYIO TaKyIO Ke JHHEMHYIO WaCTb, Kak HW CMCTBUTEII 
Had MOBe€pXHOCTb, M OOMLyIO C HEH KPHTHYeCKYIO H380TEPMY; OTCIONa CII 
yet, 4TO ypaBHeHue 9TOH MOBepXHOCTH MOXKET ObITh 3alHCaHO B BU 


PO Nerves Gy 1 Oy | Mey Oe) Oe 
(Fr,), =a Dapiesre cinch 


({ 


re BbIpakeHue B KBaspaTHbIX CKOOKaX MpecTaBlaeT coOoh mpaBy? 
yacTb ypaBHeHHA KpuTMYeCKOM Uu3s0TepMEI B KOOopfuHaTax pu/RTx, ¢ 
HMcnoap3sya KpuTuyeckue ycopua uv TOUKY Bola Ha KpuTHYeCKOH u3¢ 
TepMe, nNOmyyaem JA OMpemeteHuA 5 NOCTOAHHDIX A; KPUTMYeECKOH Uu3¢ 
TEPMBI CeMyIollly!o cucTeMy u3 5 ypaBHeHul: 


Le=F(a=1. IL () =0 UL (54) =0 mpag=l. | 


| 


0 | 
v. [°S2] =0. V. «=F(9),. =", MPH @= oy 


t=] 


Slech 9g HM T,— 3HaNeHHA 9 M ™ B TOUKEe boliaa Ha KpUTHYeCKOH usd 
TepMe; IpH 9TOM AA pPa3IMYHIX Ta30B OKasaOCcb: 9, = 0,62--0,6 
Tz = 1,02 1,06. | 
Meuee TOUHEIe pe3yAbTATbI, B OCOOeCHHOCTH AAA OOMacTH o< 1, Nowy 
yaloTca, eCIM BMeCTO ypaBHeHuli IV u V ucnomb30BaTbh ypaBHeHHA 


On 


Ive (Fa). 0. ve (Fat ey 0 npn o= 1, 


KoaddulvenHT % JIMHeMHOH uacTH ypaBHe€HHA MOKeT ObITh BHIGHCIE! 
pH NOMOMM TeEOPeMBI O BUPHAe, KOTOPaA pw yueTe ABOMHbIX MW TPOMHB!: 
CTOJIKHOBCHHH MOJeKYA 00 MeToxy Bowbumana (*) naer 


5 Pens 


ITlocrosunyto 6) B dopmyse (4) onpemersem, NOb3yACb TEM, NTO KPH 
THY€CKAaA H30XOPa — IPAMAaA JMHUA, NOSTOMY UpH o=—1 u3 ypaBHenua(! 
nOvyuuM: 

On 5 
Rk SS = for = a sy 4 
Ot peat OK 1 ae Dy 25 8 b?. 

TaHrenc yruia HakJONa KpuTH4ecKOl u30xopHI (Or / Ot),—1 OMpe MesmAercs 
HEMOCPe€ACTBEHHO IYTe€M TOCTPOeHHA €e€ MO ONbITHDIM 3HAYCHHAM PP, Y, | 
B HalKpuTuyeCKOH OONacTH HOO Ha OCHOBaHMM WaHHbIX NO KpuBOl yupy 
TOCTH BOJIM3H KPHTHYeCCKOH TOUKM, UMCHOMb3yA IpM 9TOM COOTHOIMEeHM 


I]nanxa — [n66ca: 
° (On a On 
(5 pes oe 
T=] 


OrTMeTHM, 4TO AVIA Pa3NMUHBIX TAa30B ox H3MCHACTCA B y3KUX Mpemeva: 
1,8 2,0. 

A-llOBePXHOCTb, YacTHbIi cya KOTOpHI mpeacTapen na puc. | 
obsaqaeT ONPeeeHHEIMM CBOHCTBAMM, BbIPakKalOUlMMHCA B TOM, 4TO BC 
ee M30TepMHueCcKHe cCeyeHuA pH *>1 umeior MakKCHMyM UpaKrTuyeck 
Mp OAHOM HW TOM K€ $= 9%,,,,, MHHHMYM IPH OMHOM HM TOM Ke O=@ 
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‘Kpome toro, |Amin/Amax|=1=const, T. e. OTHOMeHHe MMHuMabHOrO 
SnauecHua A Kk MaKCHMaJbHOMy 3Ha4eHHIO Ha us0TepMe mpaKTuuecKn 
OcTae€TCA ONHMM HM TEM KE [A BCEX H3OTEPM. OTO NosBOAKeT NpeACTaBUTS 
ypapyenue A-nopepxHocru B Buse: 


A=8[b(c)—9(I)], (5) 


THe 8 — PyHKWuA TOKO OT 9, b(t)—yHKuMA TOADKO OT *. 


| 
| 


Puc. 1. A—us30xopp A—t gan CO.; 1—p=2,148; 2— 
2,378; 3—3,438; 4—4,762; 5—10,574; 6— 23,907; 7— 
1,869; 8—41,568; 9—41,200; J0—0,800. &—us3oTepmpi 
A—Igo ana CO, 1—7t=1,713; 2—1,378; 3— 1,227; 
4—1,128 


Mmeax B BUY paHee CKa3aHHOe NO NOBOAy Bua CPyHKUMH OT OObeMa 
B ypaBHeHuH (1), MOXHO 3anucaTb: 
eee! be De De bs 6 
8 ay ae as Breer it oe (6) 
YuuTbIBad CBOHCTBO u30TepMuYeCKHX CeueHHi A-nOBepXHOCTH MH MMex 
B BHAY, TO OHM C TOYHOCTHIO JO MOCTOAHHOTO MHOXKUTCJA BbIPakalorTca 
dyHKuueh 6, 6yeM uMeTb JA ‘ONPeMeeHHA YETHIPEX NOCTOAHHHIX 0; 
dyuKuuu — creqylollve yeTbipe ypaBHeHUa: 
dp ap fd 
i eee MPM o— io 4, al. iene Ip 9 = Prins 
IIT. B= 0 pu 9 = 1. IV. Bain a Te ek: 


HccaeqopaHuamu oOOHapy2KeHO, TO AIA Pa3TH4HBIX Ta3s0B 9... = 
= 1,6—-2,2; ¢., = 0,6--0,8; y= 0,5 +1. 

VHso0xopupie ceyenua A-n0BpepxHOCTH DOKa3bIBajoT, YTO C LOCTATOUHOK 
(WIA pakTuku TOUHOCTHIO dynKuMA v(t) MOXKeT OBITS UpeAcTaBsena 
B Bue 


o)= => (7) 


Tae [WIA MHOrHxX ra30B n= 8, C —MOCTOAHHaA BeMUHHA, ONpeemaemaA 
Ha OCHOBAHHM OMbITHDIX JaHHbIX. 

Cymmupya upasppre uacru ypaBHenult (3) mu (5) uM uCHOdb3yxA TaKxKe 
BbipaxeHuxn (4), (6) u (7), MOMyuHM ypaBHeHue COCTOAHMA B BULLE 


E(t tage (Ibe gt at at a) 
te(SNG tet at et a: 


1007 


M3 w30x%KeHHOTO ACHO, 4TO AA OMpezeteHua Bcex 12 NOCTOAHHDIX 
ypapHenua cocrosnHua (8) HeoOxO2MMO MMeTb KPHTHYeCKHe MaHHbIe, 3Ha- 
yeHuaA mapamerpoB TOUKH bola Ha KPHTHYECKOH H3OTEPME HM Ha/eKHbIe 
JaHHble [Wid p,V,7 Ha HECKOJbKUX uZ0TeEPpMax B MHTepBate 9 = 0,63 
mpH Temnepatypax, MOcTaTOUHO OTM4AIONIMXCA OT KPHTHUeCKON. 

Ucceqopanus, npopemenuple 21a CO2, CHy, CoHa, CoH, No, NH; u H20, 
MOKa3aIv, YTO B WHPOKOM MHTepBae H3MeHeHHA NapamerTpa ¢ (BKIOUAa 
yaCTHUHO HM OONACTh 2WKUAKOcTH pu o<1) ypaBHennue (8) B NOMABAIONLeEM 
qucue cayyaep aer MOrpemiHOcTh NO OTHOMWeHHIO K ONBITHBIM P, V, 7, 
He mpesocxonamyio 0,3%, M JHIMb B OTCbHBIX CLy¥YaAX NMOTPeMIHOCTh 
moxogzut go 0,6+0,8%. B rao. 1 Qaida ykasaHHbIxX ra30B NpHBeeHbl 
3HAYCHHA OCTOAHHBIX yPaBHEHHA, BbIYHMCICHHDIX H3JI0O2KCHHBIMM METO- 


WaMu. 
Ta6Oauna 1 


TlocToaHHbe ypaBpHeuHua (8) H NpHHATHe SHAYEHUSA 
KPHTH4YeCCKHX HapaMeTPOB AAA PALA peaAbHBX Ta3OB 


TlocrosHHpe Nz C2H, | CO, | C2H, CH, NH, H,O 
by 0,5774 0,6541 0, 6867 0, 6634 0,5770 0,6344 4.0,63773 
ay —1,0254 | —1,2679 | —1,2077 |—1,2604 |—1,0687 |—1,4454 | —1,49950 
Qs +0,1620 | +0,5777 | +0,56°8 | +0,5C48 | +0,2253 | +0,7745 | +0,88155) 
Qs +0,3028 | —0,0133 | —0,0077 |+0,0971 | +0,2648 | —-0,(647 | —0,15894} 
a —0,1869 | —0,0260 | —0,0276 |—0,0988 | —0,1707 | —0,0294 | +0,02169 
as +0,0399 | +0,0L60 | +0,0062 | +0,0286 | +0,0°69 | +0,0107 | —0,0003% 
bs —41,3145 | —41,1474 | 41,4474. | —1,1471 | —0,8294 |—1,1474 | —1, 150094 
by +1,2379 | +0,0942 | +0,0942 | +0,0942 |—0,4674 | +0,0942 | +0,10414 
be ~-1,3209 | —0,0673 | —0,0673 | —0,0673 | +0,3567 | —0,0673 | +0,0586% 
bg +0,4074 | —0,0144 | —0,0144 |—0,0144 |—0,0599 |—0,0144 | —0,01227 
C 0,480) }}~<0,300+ 140,350, <] 0,280.) 4) 0,465. |.—0.530) “| Oeraas 
n 3,0 3,0 3,0 3,0 3.0 3,0 3,0 

px/«T /cm? BAO! 90,0 (Bye 52,18 Alta 116,03 225,65 

Tooke 126,0 | 305,44 | 304,26 | 283,06 | 191,0 406,(6 | 647,34 

Ux" 1/KT 3,225] 4,714 2,154 4.268 6,173 4, 282 ee | 

k=pxv«/RTx| 0,29241 0,2755} 0,277 0,2663} 0,2876! 0,2458| 0, 2445 


Ypapuenue (8), KoTOpoe serkKo mpuBecTu K Busy (1), a TakK2xKe Mpencta- 
BUTb B OOLIMHOH BUPHAIbHOH CopMe, yLOBeTBOPAeT BCeM 623 HCKJIOUCHHA 
OOWMM TpeOOBaHHAM, KOTOPHIe MOryT ObITD NPebABJICHbI K PallMOHasb- | 
HOMY YPaBHe€HHIO COCTOAHHA peabHOTO ra3a, u OOecmeuuBaeT HEOOXO- 
MMY!O TOUHOCTh BbIYHCJIeHHA KalOopHyeckux BesuunH. Ecau ypapnenue 
(8) npemHasHayeHO TOAbKO AJIn OOacTH © = 38-00, To 6e3 yulepoa MA, 
TOUHOCTH B H€M MOXHO OMYCTHTb WIeHbI, comepxamue 1/9 B cTeneHAX 
Bhuue 4-H, u TOrLa At OnpeweneHHA OcTaBmIuxca -8 NOCTOAHHHIX JO- 
cTaTOuHO MMeTb KpuTHyecKHe NapamMeTpbl u p,v,7 Ha KpHBO HacH- 
ULeCHHA, 


Tlocrynmuao 
24 VIII 1953 


UHTHMPOBAHHAS JIATEPATYPA 


‘ * TaOauibl TepMOAMHAMMYECKUX CBOHCTB BOAbI H BOAAHOrO Hapa, BTM, 1952, CLP. 

> S. Young, Proc. Phys. Soc. London, 13, 602 (1895). % A. Micnels, A.B sp 

C. Michels, Proc. Roy. Soc., A, 160, 346 (1937). 4H. H. Boroww60B, IIpo- 

OuIeMbI MMHAMHYeCKOH Teopun B craTucTMYecKoH dusuKe, 1946. 5 J. Mayer, J. Chem. 

Renny Pai ene Sa ide Kea me rlingh-Onnes, Commun. Leiden, No. 71, 74 
: -Il, Bykanopuyu, WU. MW. Hopukos, Y 

ison, 1048 Gene Sear paBHeHHe COCTOAHUA peabHbIx 
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Hoxaagn Akagemun Hayr CCCP 
1954. Tom XCV, N 5 


PHSHTECKAA XHMHA 


3. K. MAM3YC uw H. M. SMAHY9SJIb 


MAKPOCKONMYECKHE CTAXHH MPH KATAJIMV3E OKHCJIAMU 
A3OTA PEAKILHH OKHCJIEHHA MPONAHA 


(ITpedcrasaexo axademuxom H. H. Cemenoeoim 10 IT 1954) 


KatTasIuTHuecKoe JelicTBHe OKHCJIOB a30Ta B peaKIMAX OKMCIeHUA yrule- 
BOJOpO0B (MeTaH, 9TaH, STHJIeH, MpomaH, 6eH3071) usBectHo maBHo (2-9), 
Jlo6aBka HeOOJIbIIMX KOJHUCCTB OKHCIOB a30Ta MO3BONAeT 3HAYHTeIbHO CHH- 
3HMTb TeMIIepaTypy MpoBeweHuaA peakllwu, 4YTO CMOCO6cTByer COxpaHeHHIo 
IeHHBIX KMCOPOACoMepxXalluxX MpOLYKTOB OKHCJeHHA — Mepekucel, abye- 
THOB, KeTOHOB, CIHPTOB. 

MenaioTca Ip KaTasM3e TakKxKe KHHeTHYeCKHe 3aKOHOMepHOCTH Iportec- 
ca ('°), IlockompKy axe KaTalH3MpOoBaHHoe OKHCJeHHe MpocTeliliux yrue- 
BOMOPOMHbIX Fa30B HLeT IPH MOBONbHO BbICOKUX TeMMepaTypax, CCTeCTBEHHO, 
uto NO u NOs Moryr MposABJIATh MpH 9TOM CBOIO paHKaJbHyIO IIpuposy, 
CBASAHHY!O C HaJIMYHeM B STHX MOJIeKYJaX HEYCTHOTO Yai 9IEKTPOHOB. 


7 

oe Oe) 7 (0 -N=0: 

CreopaTebHO, 1oOaBKa OKHCJIOB a30Ta K CMeCH yIrleBomopowa C KHC- 
/lopozom S9KBUBAJIeHTHa CO3aHHIO B HCXOMHOW CMeCH BbICOKOM KOHI,eHTpa- 
“UHH AKTMBHbIX IleHTPOB, CIHOCOOHbIX HHHIMHPpOBaTb WeNHOW Mpolecc OKUCJIe- 
‘Hus. MMeHHo ¢ 3THM OOCTOATeJIbCTBOM H CBA3AHO, IOBHJUMOMY, OTMe4eHHOe 
‘-HaMH W3MeHeHHe (OPMbI KMHETHYCCKHX KPMBbIX. QJIeMeCHTapPHbI akT WHH- 
‘IMUPOBAHHA MOXeT 3aKIOUATECA B CO3MaHHH YTIeBOMOPOAHbIX payuKasop, 


HalipuMep Ilo peakilun. 


Sra 9seMeHTapHad peakuua OObIUHO (burypupyeT B XMMHMYeECKHX MexXa- 
HH3MaX IIpOleccoB HUTpoBaHuaA yraeBogopogos (!*). O6pasoBaBuinuca pa- 
Dukan R waeT Hayaso WenaAM OKMCJIeHHA yruleBomoposa. 

Onnako B Hallux mocieqHux pa6oTax mo roMoreHHOMy KaTaJIM3y Opo- 
MUCTHIM BOLOPOMOM B peaKIHM OKUCeHHA MponaHa ObIO YCTaHOBJeHO Cy- 
DIeCTBOBaHHe HOBOTO MeXxaHH3mMa KaTamu3a (1%). Okasaloch, YO pasBuTHe 
HenHol KaTaIM3HpoOBaHHOH peakIWM HeAb3a1 NpeCTaBATb CeOe Kak MpocToe 
OCYIECTBIeHHe OMHOM HM TOM 2e MOCMeMOBATeIbHOCTH SJEMCHTAPHBIX aKTOB 
(sapoxKqeHHe, MpokoubKeHne, pasBeTBJICHHe U OOpbIB Wel) Ha MpoTAxeHHU 
Bcero Mmpomecca, WoKa B pearupylouleli CHCTeMe €CTb HCXOMHbIC BeLLeCTBA. 

Bpwio moKka3aHo HasIMuHe B MeXaHH3Me IIpowecca JByX OTUCTJIMBO BbIpa- 
SKCHHBIX TOCMeLOBATeJIbHBIX MaKpocKoMMyuecKuX craquu. Ileppaa us 9TUX 
eTamluli — HavaJbHad WMMIMHMpylolad peakilMa (Mo cBoeMy MeXaHM3My, TlO- 
BUMMOMY, WellHad pasBeTBJIeHHad peakiua) — OblcTpo saTOpMarKHBaeTCA, 
HO IIPHBOAUT K OOpa3s0BaHuIo BbICOKOIPeKTHBHOTO TIpoMexyTOUHOrO We: 
Qykta. STOT MpoMexYTOUHHI MpOLyKT BO BTOpOH CTawuM Nporecca meJeH- 
7 JUAH, 1. 95, Ne 5 1009 
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HO paciamaeTcA, HHAYUMPyA KaxKMbIM aKTOM CBoero paciiasla OObIMHY10, HOt 
HepasBeTBJIeHHY1O Wellb peakIM OKMCeCHHA yrueBomopona. | 

Macwra6 HavaJibHOlt WHMMMHMpylolleHh peakUMM OlpeediaeT MacCIITAad: 
(rayOuHy) OKHCeHHA yraieBogopoma. OhdexT KaTalu3a ompelennerca B 
OCHOBHOM yuacTueM KaTaJIH3aTOpa B HawaJbHOM HHMIMMpylOlleHd CTaqHH. 
Jlia mocuenyiouleli MaKpocKolMuecKOH CTaquH KaTaM3saTop WIM He HyKeH 
BOBCe WIM efO HY2KHO Maio. TOuHO TaK 2%xe MOOaBKa MHTMOUTOpA (aleTOH) | 
flelicTByeT JIMUIb Ha HavaJibHyl0 HHMUMAPyiolllylo peakI{uio. 

HegaBpHo OHH H3 Hac BbICKa3a TOUKY 3peHHA, YTO HaJIMYHe MAKPOCKO- 
muuecKUX CTaquu u ocobOad POuJlb Ha¥aJIbHOrTO NepHoda sABJsIOTCA OOMIMM! 
nui, 10 Kpalineli Mepe, BeCbMa pacCIIPOCTPaHeHHBIM CBOWCTBOM I[elHbIX pe- 
aKUMH KaK KaTaJIM3HpOBaHHBIX, TaK H HeKaTaJIM3HpOBaHHbIX (1*). 

BecbMa yayHol OKa3aulacb MOMbITKa HCHOb30BaTb [VIA oOHapyxKeHHa | 
JBYX MaKPOCKONMYECKHX CTawii MeTOA M3y4eHHA pasorpeBa pearupyioulel 
cmecu mo A. A. Kopaspexomy (!5). 


PrN UA 


Puc. 41. Poropeructpanuu pa3zso0rpeBa pearupylomleH cmecn, 

ykKa3biBalomive Ha CYNIeECTBOBAaHHe JBYX PeXUMOB TEeMMVOBbITe- 

eHusa (ABYX MaKpOCKONMYECKHX CTawHH B MeXaHH3Me KaTalusa 

OKHCAaMM a30TA peaKUHH OKHCIeHHA WponaHa). a — 319°; 

6 — 324°; 6 — 333°. MakcumMaJbubld pasorpeB Ha :boTOperncTpa- 

HH 6 paBeH 5,7°. OTMeTKH BpeMeHH (BEPTHKAIbHbIe MpAMbIe) 
Maiworcd yvepes KaxbIe 30 ceK. 
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B MOAXOMAMIMX YCJIOBHAX MOXKHO 3aperHCTPHPOBaTb HaJIMUMe JLBYX Ppe-| 
2KHMOB TeIVIOBbIeJIeHHA, COOTBETCTBYIOULMX HaJIMUMIO JBYX MAaKPOCKOMHYe- | 
CKHX CTaqHH B MexaHu3Me mpomecca ('6). EcrecTBeHHO, YTO B Tex CJIydaAx,, 
Kora peaKvA user ObICTpO (BbICOKMe TeMIepaTypbI), KpHBbIe pasorpeBa 
MOryT HM He MOKa3aTb cTaquiHocTH mponecca. IIpu stom nomyaaerca cyM- 
MapHad JJId O6CHX CTaMU KPHBax CKOPOCTH TeMVJIOBbIAeeHHA. 

IIpw MoHWKeHHH TeMMepaTypbl MOXHO HaeaTbcaA Ha OOJlee ycmeliHy10 
perHcTpalMio WByX CTau B CHJLY pasHOH 3aBMCHMOCTH CKOpOCTel 9TMX CTa= 
uM OT Temiepatyppl. JkonycKkas, yro KaTamM3aTop CTHMyMpyer B MepByio 
ouepedb HavaJIbHYIO HHHUMMPYIOUlylo peaKIIM1I0, MOXKHO JYMaTb, 4TO OOaB- 
Ka KaTailM3aTOpa MIpH HU3KOH TemilepaType ocoOeHHO OaronpMaATHa WIA 
pervcTpaluu JByX PeXKHMOB TelVJIOBbIAeeHHA. 

JlevicTBuTesIbHO, TaKOrO pOMa ABJCHHA HaM C OOJIbINOM OTYeTAHBOCTbIO 
yaslocb 3aperuCTpUpOBaTb MIpH KaTasu3e MOOaBKaMM OKHCJIOB a3s0Ta peak- 
MM OKMCIeHHs mpomanHa (cocTraB wucxomHol cmecu: 150 mm pr. cr. 
C3H~ + 150 mM O, + 20 mm NO»). 

Ha puc. 1 @ xopoulo BUHO, Kak Nocde OCTporo MMKa B Hauase (boTo- 
perucTpallHH, OOYCOBJeHHOrO pelaKCaIMOHHbIMH sABJIEHMAMU, perucTpH- 
pyeTca M[poTekaHve B pearupylolleH CHCTeMe CpaBHUTeIbHO MeWIeHHOIl, 
aBTOKaTaJIMTHYeCKOrO XapakTepa peakIHu, CBA3AaHHOM Cc BbILeeHHeM Tervia. 
CkopocTb sTOH peakUHH MOCTHraeT MAKCHMYMa HM HaunHaer cnagatb. Onna- 
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0 K STOMY MOMCHTY BpeMeHH yxKe CKasbIBaeTCA TEMVJOBbIMeeHHe, CBA3aR— 
foe € PasBHTHeM BTOPOH MakpockonMyecKol cragquu. Ha coroperucrpaunn 
aOoaerca BTOpOl MaKCHMyM CKOpOCTH BbIqeseHuA Tera. locate store. 
IKOPOCTb PeaKUMH OKHCJICHHA yObIBaeT MO KOHILa peaKILMH. 

IIpu noppiienua Temnepatypb (puc. | 6) cKopoctu o6eHx MakKpocKonn- 
€CKUX CTaqui BospacraioT. IlonpexHemy perucTpHpyerca Ra pexKUMa Ten- 
(OBLINeeHHA. OMHaKO MaKCHMYyM pa3o0rpeBa, COOTBETCTBYIOWIMM HayaJIbHOl 
Tamuu, yoke He BbIABJIAeTCA. Hakouell, NpH WaJbHelilwieM MOBbILIeCHHU TeM- 
lepatTypbl (pvc. | 6) KpHBasx TenOBbIqeseHus, eCIM ee paccMaTPHBaTb 6e3: 
omocTaBsleHuA c pc. | a u 1 6, BooOule He Aaer yKa3aHUii Ha CylecTBOBa- 
ive JBYX PeXKHMOB TellOBbIqeleHHaA. MMenHo Takoro pe3yJbTaTa u ce0- 
saJIO OMRKUMAT. 

TaKHM O6pa30M, B Me€XaHH3Me TOMOPeHHOPO KaTaJIv3a OKMCJIaMH a30Ta 
; ILCMHbIX PeaKUMAX OKHCJICEHHA YrvleBOLOpoOROB (MponmaH) HMeIOT MecTO [Be 
[OCJIEMOBATeJIbHBIX MAKPOCKOMNHYeCKHX CTAaMHuH. 


Ilocrynu10 
6 II 1954 


UHMTHPOBAHHASA JIMTEPATYPA 


PU Diab bd. tal. Dweas, Ind. Png. Chem., 215633 (1929). * TaE ay ne, 
mo oukup,-ibid., 20, 1052 (1928), *C. H. Bibb, ibid., 24, 41 (4932). 
Seri. Bibb, Canad. Patent,) 302672, 19305 Ma Platny, Ps Motec eaux, Gs Re. 
me, 329 (1946). ®© B. I. DactoscKwi, Metan, M.— JI., 1947. 7H. M. Ilyros, 
KypH. xuM. mpom., 332 (1949). ® W. A. Bone, S. G. Hill, Proc. Roy. Soc., A 129, 
mact930), ° W. A. Bone, S: Hill, H. R. Rance, ibid. A 143,16) (1933). 
93. K. Mat3yc, H. M. OmManyaub, JAH, 83, 717 (1952). 44H. H. Cemenos, 
lenupie peakuun, M.—J]., 1934. ”* A. B. Tonuues, Hutpopanue yraepogopoyos, 
im All CGP, 1949, 423. K. Mansyc, HM: oOmManmyoub, WAH; 87, 241 (1952)- 
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PHSHTECKAH XHMH A 


H. B. HAKOJIAEBA un A. A. FPRPOCMAH 


SJIEKTPOBOCCTAHOBJIEHHE AHHMOHA S,0;” HA MJIATHHOBOM 
IJIEKTPOJLE 


(ITpedcraereno axademuxom A. H. Sypmxunoim 30 1 1954) 


B ony6.IMKOBaHHBIX 3a ToceqHee BpeMa pa6oTax HO UcceqOBaHUlo 
SJICKTPOBOCCTAaHOBJICHHA AHHOHOB ObIJIO MOKa3aHO, YTO CKOPOCTb KaTOAHOrC 
BOCCTAHOBJICHHA AHHOHOB OlIpeWeAeTCA 3aMeMJICHHOCTbIO CaMOrO aKTa pa3- 
pama ('). Ha ocHope TeopuH 3aMeJIeHHOrO pa3spaya MOXKHO OObACHUTD 
MHOrve OCOOeHHOCTH Mpomecca BOCCTAHOBJICHHA AHHOHOB, B TOM UHCJIe H 
HaOJl0aeMblii B pa36aBJIeHHbIX pacTBOpaxX Ha KPMBbIX 3aBHCHMOCTH TOKa 
OT MOTeHI[Halla pe3sKHH cla ToKa BOH3H TOUKH HyJIeBOrO 3apaya 3/eKTpO- 
a. 3aBucHMocTb Havasia clalka TOKa Ha MOJApPH3alMOHHOK KpuMBOM OT To- 
JIOWKeCHHA HYJICBOM TOUKH OblWwia paHee OOHapyxKeHa pH BOCCTaHOBJeHuK 
S:Og” u [Fe(CN).¢]” Ha KaamMuepom u S2Og” Ha CBHHIOBOM Bpallaloluuxca 
alekTpomax (2). IlpemcraBaamoch HHTe€peCHbIM TIpOBepHTb CylleCTBOBaHHe 
TO 2Ke 3aBHCHMOCTH IIpH BOCCTaHOBJIeHHM SoO3” Ha MIaTHHOBOM 93JIeKTpose. 

UccemopaHne BeslOCb Ha TlaqKOM I1aTHHOBOM BpalllalouleMCcaA 2JIeKTpPO- 
Ie B aTMocdepe a30Ta. [Bce NoTeHIHanbl B paOoTe MaHbI MO OTHOLIeHHIO K 
HOPMaJIbHOMY KaJIOMeJIbHOMY 3JI@KTPOTY. 

Ha pue. | npupenena KaTOAHad MOUAPH3alMOHHad KpuBas, CHATaH Ha 
NaTHHOBOM 2JIeKTpone B pactBope 10-3 N KoS2Og (puc. 1, 4). Kak Buquo 
U3 pHCyHKa, BOCCTaHOBJeHve MepcyIbdat-MoHa Ha TWwlaTHHe HayMHaercaA MpH 
noTeHuvase 0,4 B; IpH yBeIMYeHuN TMOJApH3auNH TOK MocTuraeT 3HaueHu 
ToKa wuddy3uu, KOTOPhI MpoMopuMOHaeH KOHIeHTpayHn SoOs” B pacTBo- 
pe. IIpu gaspueliniem ypesM4eHuH KaTOAHOK NOJApH3alMn TOK pH MOTeH- 
uae, KOTOPHI JlexKHT HECKOJIbKO OTPHWLaTebHee TOUKH HyJeBono sapsasa 
nuiatTuHpt (—0,17 s), pe3kKo NamaeT MO O4eHb HH3KOPO 3HaYeHHA HM HauH- 
HaeT BHOBb PpaCTH JIMUIb MPH CHJIbHO OTPHLaTebHbIX MOTeHWMadax. Ecan 
B pacTBOp MpvOaBuTb UHLMPPepeHTHLIM S/eKTPOMMT, TO MpOHCXOAUT s3a- 
MeTHOe yMeHbllleHue cmafa Toka (puc. |, 3, 2), a Mpa KOHWeHTpalun 
NasSO,, papyot 0,1 N, cna ToKa CoBceM MC4e3aeT H KPHBaA BOCCTaHOBJIe- 
Hua SOs” mpHHumMaer HopMasbHEI Bug (puc. 1, /). HaOmonaempm cnay 
TOKA MOKeT ObITb OObACHEH, CCH YUeCTb, YTO OTPHUATeJIbHbIM 3apaAq M0- 
BCPXHOCTH SJIEKTPOMa Co3faecT MpeNATCTBHe MIA PeakIMu, B KOTOpOH yuacT- 
ByeT OTPHIaTeJIbHO 3apAXKCHHDIN AHHOH. 

DhekTuBHocTh LOOaBJIAeMOPO I/ICKTPOMMTA 3aBUCHT OT BaJleHTHOCTH Ka- 
TuoHa (cM. pac. 2). Uem Bplliie BaJIeHTHOCTb KaTHOHA, TCM IPH MeHbIINMX 
efoO KOHICHTpalluax ucuesaeT MHHHMyM TOKa. Tak, MHHHMyM Ha Tlonapu3a- 
IMMOHHBIX KPMBbIX BoCCTaHOBJeHHA S20” Ha TMaTHHOBOM 9.leKTpone Hcue- 
3aeT pH KoHWeHTpauun Na*, pasnol 0,1 N, u Tht papyon 10-* N. Onna- 
KO BJIMAHHe BaJIeHTHOCTH He CTOJIb CHJIbHO BbIPayKeHO, Kak B CJlyyae PTYTH. 
B MpoTHBOMOsOX*KHOCTh yCKOpsIoUleMy AeHCTBHIO KaTHOHOB Ha Mpolecc BOC- 
craHopjeHua SOs”, UpucyTcTBHe AHHOHOB BbISbIBaeT PeskOe TOPMOXKeHHE 
peakuHH. F 

Kak u3BeCTHO, AHMOHEI aqcopOupylOoTCA Ha MOJIO%KUTeCbHO 3apxAKeHHOU 
W cia6o OTPHUATebHO 3aps2xKeHHOH NoBepxHocTH. IIpu NoOMo*RHTebHOM 3a- 
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Pxe MOBepXHOCTH CKOPOCTb PpeaKIMH BOCCTAHOBJIeHHA S203” manaeT B 3a 
BHCHMOCTH OT IPMpoAb! HHWMPpepeHMHoro aHHOHa B pany: SO,” > CY bs 
(cm. puc. 3). 

Ecau CpaBHHTb MOTeHIMaJIbl, pH KOTOPbIX BeHYHHA TOKa MOcTHTae 
anauenuii 0,7ia (ta — mpeqempubiii TOK Aupdpysuu), To noyynm Aa 0,01 
pactsopos Na:SO, 0,1 8B, KCl 0,28 B, KBr 0,43 3, T. e. IpH Mepexome OT 
0,01 N NagSO, x 0,01 N KBr norenuual caBuraetca Ha 0,33 B B OTpUa- 
TebHy10 cropouy. IIpu oTpuuaTebHOM 3apxAe NOBePXHOCTH 9JIeKTpOAa TaK- 


a 


ai’ 


WG 0 -04 -08 * -126 


=p 
Puc. 1. [loaspu3sauuoHHble KpHBble Ha Puc. 2. I[louspusamnoHHbe KpH- 
MJaTHHOBOM aeKTpone. 1 —B pacTRo- BbI€c Ha IaTHHOBOM 9JIEKTpoOre. 
pe 10-?>N K.S,0, + 10-4N Na,SO,; 71—s pacrpope 107? NK,S.0, + 
2—ps pacrpope 10-* N K,S,0, + +10-4 N Th (NO,),3; 2—B pacTBope 
+ 10-2 N Na,SO,; 3—B pacTBope 10-8 N K,S.0, + 107% N Lag (SOq)s3} 
10s? ENG WKS O; -- 105 INUNas SOx 3—B pactBope 107? NKsS,03 + 
4 —s pactpope 10-3 N K,S,Og + 10-2 N Na,SO, 


Ke HaGMIOMAeTCA 3aBHCHMOCTb CKOPOCTH peaKUHH OT MpHposbl aHMOHa. 
OnHaKO 3aBHCHMOCTb 9Ta BbIPaxKeHa Ooslee cia60 H AHHOHDI pacnosarairTca 
B Apyroh MOceqOBaTeIbHOCTH MO CpaBHeHHIO C TOK, KOTOPaA HadsIofaerca 
B O6NacTH MOJIOKUTeCJIDHBIX S3aPAMOB: CHa TOKa pacTer B pay 
SO,” < Cl’ < Br’. Ananoruunoe o6pailenve mociemopaTesbHocTH WelCTBUA 
AHHOHOB Ip Tepexowe K OTPHUWATeJIbHbIM 3apsaaM HaGOsromaerca u B CJY- 
yae BOCCTaHOBJIeHHA SoOg” Ha pTyTH. 

B sautTepatype 20 HacToOsAllero BpeMeHH YTBepAMIOCb MHeHHe, YTO JIO- 
Oble MPOMeCCh! JJIEKTPOBOCCTAHOBJICHHA Ha TWwaTHHe Tak WIM wHaye CBA3a- 
HbI C ATOM@PHbIM BOJOPOOM, alcopOupoBaHHbIM Ha MOBePXHOCTH MaTHHbI. 
Onnako TlOJyYeHHbIe HAMM WaHHble MO Chamky TOoKa Ha MOMAPH3allHOHHbIX 
<PHBbIX BOCCTAHOBJeHHA SoOg” WU 3aBHCHMOCTb STOO ABJICHUA OT KOHILeHTpa- 
UHH W TPpHpObl MOCTOPOHHerO dICKTPOJHTA MOMOOHbI ABCHUAM, Ha6woMae- 
MbIM IIpPH BOCCTaHOBJeHHH S2Og” Ha KaMHeBOM MU CBMHIOBOM 93JIeKTpomax 
M MOryT ObITb OODACHEHI TOJLKO B MpelMosowennu, uro paspaq SOs” Ha 
WATHHE ABIACTCA MEJVJICHHOH peakiMell, CKOPOCTb KOTOPOH 3aBHCHT OT pac- 
mpeleeHHa MOTeHWMaa B ABOKHOM Cloe Ha rpalule MeTaJy— pacrBop. 
Hamu noka3aHo, uro BoccTaHopmeHve S:Og” Ha mlaTHHe MpowcxonuT 6¢e3 
yuacTHA HOHOB BOROpona. 

Ha puc. 4 npuBesenbl MOIAPH3alMOHHble KPHBbIe BOCCTAHOBMeHHA SoO.” 
B KUCJIbIX, HEMTPaJbHbIX HW UeIOUVHbIX pacTBOpax (H3MeHeHHe 3HayeHnit pH 
OCYULeCTBIAIOCh MoOapenvem Hy»SO, u NaOH). Kak BugHo, mepexox or 
‘KMCJIDIX PACTBOPOB K HeHTPaJIbHbIM He MPHBOAMT K 8aMeTHOMY CBUry mMep- 
Boro yuacTKa KpHBoH. CaBur xe, HaOMOLAeMbI Mp Mepexose oT HeliTpadb- 
HbIX \K Ul@OUHbIM PacTBOPaM, OObACHAeTCA HSBECTHBIM H3 JIMTepaTypbl u3- 
MeHCHHeM COCTOAHHA MNOBeEPXHOCTH IWaTHHbI B UWeJOUHbIX pacTBopax (3). 
£014 


Ecau Obl WOH BOMOpoma yuacrBoBaN B peakuuu BoccTaHoBseHHa SOs”, TO 
TO HOWKHO ObWIO CKasaTbCA Ha TpeTbeM yuacTKe HMCXOssAUel BeTBU KpH- 
BOM: IIpH lepexowe oT pactBopop ¢ pH 3 Kk pacTsopam c pH 11 nomex 
HaOJOLaTbCA CWBHr WOTeHuMala ~0,0 B. B yelicrsuTrembHocTu Ha6sonae- 
MbIM CABHr NOTeHIMalla cocTaBiiaer Bcero 0,05—0,1 Bs. Xom KpwBot Ha uer- 
BEPTOM yUacTKe ONpPeesAeTCA IPOMeCCOM BbIAeeHHA BOOPOMa Ha waTHHeE 
M, ©CTECTBCHHO, CHJIbHO 3aBMCHT OT pH pactzBopa. Tlorenuuanpl, np KOTO- 
PIX MPOMCXOAUT MObEM KPHBHIX, COBMaaOT C M3BeCTHDIMH M3 MHTepaTyp- 
HbIX JlAHHBIX NOTeCHIMaaMH BLIAeJIeHHA BOOpOMa Ha TWaTHHOBOM 93VIeKT- 
poze. 


a 


a0" 


Puc. 3. Tlonapu3amMoHHble KpuBbie Ha Puc. 4. Ilouapus3amHuoHHble KpHBbIe Ha 
MaTHHOBOM aeKTpoze. 1—B pac- WaTHHOBOM aJeKTpOme, CHATHIE B 
TBope 10-* N K,S,0, + 10-? N Na,SO,; pactpope 10-°°NK.S,O, ¢c pa3anu- 
2—B  pactsope 107? NK,S,O, + HbIMM 3HayeHHaMM pH: 12—pH 3, 
+ 10?NKCI]; 3 — B pacTBope 2—pH 7, 3—pH 11 


10-* N KoS,Og + 107? N KBr 


Hauasio cialqa Ha MOJAPH3alMOHHbIX KPHBbIX BOCCTAHOBJeHHA Ha Mvla- 
THHOBOM 9JIeEKTpOe MpOuMCXOLNT pu moTenwHamax Ha 0,1—0,2 B orpuua- 
TeJIbHee, UCM TOUKA HYJIeBOMO 3apasa WlaTWHbl, HalieHHaaA U3 WaHHbIX aj- 
COpOUMOHHBIX H3MepeHuu. Bonpoc o nomoxKeHWU TOUKM Havasla Chaya MoJsA- 
PH3allMOHHOH KPHBOM MO OTHOIWeHHIO K TOUKe HYyJIeBono 3apama Obl paso- 
Opau B padote T. B. Kanum u A. H. Ppymxuna (‘*). 

Ha6moqaempit HaMH MHHAMyM ToKa Ha /—  KPHBbIX BOCCTAHOBJCHUA 
SOs” Ha aTHHe MO2XKeT MOMHOCTbIO UCUe3aTb IIPH OMPeAeeCHHbIX YCJOBUAX 
o6paO60TKUH MOBePXHOCTH TaTHHOBOTO 9JJIEKTpOa, YO MaeT BOSMOXHOCTb 
CYAUTb O COCTOAHHM MOBePXHOCTH WIaTHHbl TO U3MeHeHMIo xXOa MOJIApH3sa- 
UMOHHBIX KPHBbIX B pa3sOaBJIeHHbIX pacTBopax. Oguako 9TH MaHHble HOCAT 
IpeIBapHTeIbHbIN XapakTep H TpeOyIOT LabHeMIlero MCCIEMOBaHUA, 

IB 3aKsIOUeHHe CYHTaeM CBOHM MpHATHbIM JOJIPOM BbIpasHTb Olanoap- 
HocTb akay. A. H. ®pymxwuy 3a MocTOAHHOe PYKOBORCTBO HU MUCK IIOUNTeb- 
Hoe BHUMaHHe K paooTe. 


Mockosckuk rocyqapcTBeHHbIH YHUBEPCHTeT Iloctynuso 
um. M. B. JlomMonocoBa 30 I 1954 


LIMTHPOBAHHAA JIMTEPATYPA 


1T. A. Kpwxosa, JAH, 65, 517 (1949); A. H. @pymkun, Tl. M. Paopua- 
woBpHn4, JAH, 80, 907 (1950); TF. M. P1OpHNaHOBUY, JAeKTPOBOCCTAHOBMeHHE AaHHO- 
HOB Ha pTyTHoM KaToge, Jucceprayus, MIY, 19514; A. VW. Jiepun, E. A. Yume, 
H. C. Bppranna, JAH, 88, 697 (1953); H. B. Hukoaaesa, B. H. IlpecuakosBa, 
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JIAH, 87, 61 .(1852).) 2-H. Bs Hukonacepay H.C) Wannpo, Ay He Spy wa 
JIAH, 86, 581 (1952). °* A. H. ®@pymu«un, A. MW. UWlantruu, U3s. AH CCCP, cep 
xuM., 773 (19236) 47. B. Kaaum, A. H. @pymuun, KX, 28, Ne 3 (1954). 
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Horaago Axagemun Hayrx CCCP 
1954. Tom XCV, M5 


PHSHTECKAA XHMHA 


C. M. CKYPATOB, B. B. BOEBOJICKHH, A. A. CTPEMMXEEB, E. H. KAHAPCKAS 
uP. C. MYPOMOBA 


KATAJIN3 PEAKUMH MOJIMMEPH3AUMM c-KAIIPOJIAKTAMA 
OCHOBAHHMSIMH 


(IIpedcmasaeno axademuxom B. H. Koxndpambesum 30 XII 1953) 


B HacTOAMeM COOOMIEHHM M3aralOTCA Pe3yAbTATH UCC LOBAHUA BuMA- 
HMA CHJIbHEIX WH CaOblX OCHOBaHUH (OyTHamMuH u NaOH) wa cKopoctp 
peakUMv NOMMepH3alluu s-KanposaKtama. MeroquKka nmpopemenun padorbl 
wu30%#KeHa paHee (*). A 

Oopas3syup. Kanponaktam ounulaica fByKpaTHoH meperonKoi mnpu 
NOHHKCHHOM JlaBJIeHHH UM BbICYINIMBaICA MO NOcTOAHHOrO Beca. Boga, Oy- 
TutamMuH wu NaOH tak2xe mpeszBapHTesbHO OUMIULaJUCh. 


YC. Cb/2 


Ckopocine 


Puc. 1. Kunetuka NoIMMepH3alMu ¢-KalipomakTaMa C COqepxKaHHeM 

1,0 Bec. % BONbI UM pa3IH4HOrO KOMMYECTBA HA-NepBHYHOrO OyTHA- 

amMuna: J—1,32 Bec. % (231,5°); 2-- 0% (231,5°); 3—2,74 Bec.% 
(210,0°); 41,32 Bec.% (210,0°); 5— 3,95 Bec.% 6e3 BORbI 


PesyapraThH u3smepeuHun. Ha puc. 1 B KOopsuNatTax CKOpOocTb — 
BPeMA aHbl KMHETHUECKHE KPHBHIC NOJMMepw3alluu &-KaMpov/lakTama C [O- 
Oapenvem 1,0 Bec.°/) BOAbI M pastMuHOTO KOJMYeCTBa OyTHamuna. Ha 
puc. 2 MaHbl avasOrHuHbIe KpMBbIe NOJMMepHsallMM ¢-KampoJlakTama C 
1,0 Bec.°/) BOAB uv pasiM4HEIM KoJMuecTBOM NaOH. Ha puc. | qua cpas- 
HeHHA IIpHBeAeHa KpuBad NOMMMepH3aluA ¢-KanpomaKtama c 1,0 Bec.°/o 
BOJbI (KpuBax 2). 

B rao. 1 mpuBemeHbl unCOBbIe aHHble. 

PaccmoTpeHue ONbITHDIX JaHHbIX MPHBOLMT K CJIELYIOWMM BbIBOLaM. 

1) B orcyrcTBue Bo”bI Mpu RoGaBieHuu OcHOBaHua (puc. 1, 5) peaK- 
IMA WpoTeKaeT KpalHe MeJVJICHHO. 

2) IIpu oMHOBpeMeHHOM OOaBJIeHHM OCHOBaHMi UM BOAHI NepHOR MH- 
AYKUMM PeaKUMH Pe3KO YMeHbIMMAeTCHA. 

3) MakcumasmbHax CKOpOcTb NOJMMepHsalMu B MpHCyTCTBYM OCHOBAa- 
Hu H3MeHACTCA NO BeMMUMHe He3HAUMTeAbHO, HO MocTuraeTcA 3a Ooee 
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KOPOTKHH NpOMexXYyTOK BpeMeHH MM cooTBeTCTByeT OOUbeH rayOuH 
mpeppamenua (45—50°/) BMecto 42°/) pH NojMMepHsallMM ¢-Kallpo 
JakTaMa B IIpHCyTCTBHM BOJBEI). 


Yer. ea/e 
100 


Chopocme 
8 


0 f a 3 4g 5 6 7 8 9 uae 


Puc. 2. Kunetuka nowuMepu3alun ¢-Kanpouaktama c 1,0 Bec.% BOgbI 
HM pa3IMuHbIM KOaMyecTBomM NaOH: J —0,63 Bec.%; 2—0,32 Bec.% 
S—— 040) BEGG. == 2315, 


Tak KaK B OTCYTCTBHe BOLI OCHOBaHHA He KaTaJM3HPyIOT peaKIHl 
(puc. 1, 5), ecrecTBeHHO MpeANOMOKXUTb, YTO KaTasM3 B WaHHOM cwrly4a 
O6ycJOBJIEH JCHCTBHEM THAPOKCHJI-HOHAa, OOpa3syriouleroca B pesyJbTaT 
TMCCOMMANMH OCHOBaHHA NO ypaBHeHHIO 


ad — 
A+H,0 = AH + OH, 


+ 
rae A—mouexysa, a AH — xaTuon ocnopaHua. 


Kpome TOTO, OCHOBbIBAACh Ha TOM, 4TO B NPHCYTCTBHH OCHOBaHH 
MAKCMMaJIbHad CKOPOCTb HM OOMad NPOMOMKUTebHOCTh peakUMu U3Me 
HAIOTCH JIMIUb HESHAYMTCbHO, MOMKHO NPE LNONOXKUTb, YTO MOH TUAPOKcCUI 
KaTaMsHpyeT He Mpowecc TuAposmM3a akTamMa, a Mpouecchl 3apox Tenn: 
uM pocta enn. 

Tlostomy mpwuatTylo HamMH paHee cxeMy peaklMu NOMMepusallni 
e-Kanposaktama (*) MOKHO Ja Cayyad OMHOBPeMeHHOrO MPUCyTCTBUA BO 
bl HW OCHOBaHHA 3aNucaTb B CJIeAyIOULeM Buse *: 


ky Re 
1) B+ 9H.0'> AH + H,0; 6) AN+B+H,O< 2AH; 
ky Ry 
2) AH + H,O—B + 2H,0; 7) P+B+H,0—AH + P; 
rR _ Ry _ 
3) AH+B+H,0 ~P+H,0; 9) OH+AH+B—OH+P;** 
rim eel pelle 2 fe) Sorel HOY 10) OH+ P+B“20H+P, 


5) AN +P + H,0°3P 4 9H,0- 


* [Ipuisaitpie B Cxeme OOo03HayeHuaA: B—monekyna Kanpouaktama, AH — monexys 
©-aMHHOKAaNpOHOBOH KHCAOTH, P —MOueKya MOAMMepa pH MN06OM 4NCTe 3BeHbeB boul 
eM, 4¥eM 2. 

** QeMeHTapHbIM Mpoueccom 8 B MpHHATOH Cxeme OG6O3HaYaeTCA KaTaIMs peakiy 


HOHOM HO (cm. (*)) IpM HaJIM4HH B peakKNMOHHOH cCpeme KUCOTHI H BODBI. 
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Ta6Oaunna 1 


a g ee ' = ' 
Bona, NaOH, |Byrua-amun|T-pa onsital 2 a Bpema noctu- | © a F s 5 Tipozomxnr. 
Bec. % Bec. % Bec. % B ee es i ay e Eales Be g peakuun 
se Si = gs LE eo 3 

0) — SOS 23455 0) lh Sig PO arte 11 | Ha6monenue Benocb 

21 4. Peaxnua He 

3aKOHYUeHAa 

0,98 _— the ay PARK 5) 0 3) 30 79 44,8 |40 4. 
0,98 — eo 210,0 0) if 5) 34 “st (AE) 
1,04 — 2,74 210,0 0) 6 395 35 ws) (VN 
0,99 ORO — PBN bay 30 3 3D 84 49,5 1% 380) Mt 
0,99 ORe2: 2otneo 8 D 56 98 47,0 8 30 
11 08} 0,63 Dolio 0 2 36 94 48,4 8 u. 
0,98 0,60 240,0 42, 4 50 124 49,0 7 4. 20 M. 
0,98 0,60 — Del 40 4 16 o9 50,6 i) 40 


* 1 ycul. eqMHUMa paBHa cKopoctu 1,13-10-® moup/cek. 


Ileppnie 7 mpomeccoB sTOH cxembI oOcyx eH! paHee (°). IIpomecc 
9 u 10 yuutbIBaloT KaTamu3 MuOHOM OH mporeccos 3apoxzeHua (3) uw po- 
cTa wemu momumepa (4). 

IIpopoqa KHHeETHYeCKHH aHalH3 STOH CXeMbI HM YUMTHIBAX paHee cye- 


JlaHHble Wonymenusa (*), no1yuum wii sae u (AH) caenyromue 
BbIpaxKeHHA: 
k, (P) (B R, (P) (B) 
Be tegen te Oeor ua, (AH) =o aay 
Fa + he Gr) (OH) (B) 
Ed = 
Bee = Ry (H20) (OH); 
d(P : ko), 
a) = ky (B)(AH)(H20)[1 + » 2]; (1) 
d (B) : kro EIN 
— HA) = &(P)(B)(H:0)[1+ ¢peoy (OF) (2) 
OTKY la ; 
Re 
A as A AT ee (3) 
a ( Ro (OW) |) 4 carr 
hake |1 + Eo) | + v. (B) 


Ecau KaTasiu3 OCHOBaHHeM CHJIbHbIM, T. e. » BeJHKO, TO B OMHOMAaX 
ypapHenua (3) MOXxKHO MpeneOpeyb CAMHUIeu HM CYUTATb 


ese p(B) SI. 


Torga nomyuaem caemylouee ypaBHeHue AA CKOpPOCTH peakWMu 0 

riyOuHe Mpeppallenua: 
d(B 

w = — 4) _ g,(H,0)(B) [(B») — (B))- (4) 

H3 ypasuenua (4) caeqyeT, 4TO MA@KCHMaJbHad CKOPOCTb peakitnn B 

MpUCYTCTBHH CHJIbHBIX OCHOBAHHA MOJDKHa HaOmOLaTbcA MPH 50°/, mpe- 

BpalleHuA JaKTaMa. OTOT BEIBOM XOPOWIO cordmacyeTcaA C ONbITHDIMH aH- 

HBIMM IO KHHETHKe MOJMMepu3alluM ¢-KallpOwlakTaMa B UpHCyTcTBuM THA- 


pOOKUCH HaTpux (cm. TaOu. 1). 
40419 


B mpyroM mpefesbHOM Cayuae, MPH OUeCHb MaJIbIX 3HAYCHHAX }, T. 
Ip OueHb claOOM KaTaM3e WIM Mp ero OTCYTCTBMM, MOXKHO MOJO) 
XKUTb 


pe <1, eB)<1. 


Torga MakCHMaJbHaA CKOpOcTb Mow#KHAa HaOwOLaTbca upH 42°/) mpeBpa: 
UWeHuA JakKTaMa. 

TakumM OOpa30M Ip OAHOBPeMeCHHOM HaJHUMH B peaKWMOHHOH cpere 
BOXbI WM OCHOBaHHM MaKCMMaJIbHad CKOpPOCTb peaKUHu NOJHMepH3alul 
e-KallpowakTaMa JOJDKHa HaOsOLaTbcA pu Mpoweute upespallenus, WexKa 

memM B pefenax or 42 go 50. Ore 

COOTBETCTBYeT BCeH COBOKYMHOCTI 

0 ONbITHBIX JaHHBIX (cM. TaOw. 1). 

IIpounrerpupopasB ypaBHenue (4 

-05 BIipenesax oT (B,) go (B) u or ft 
mo ¢t, roe (B,)=a(Bo), mpuuem -¢ 

. O1u3KO K euHue,a t’ — BpeMA, KO 
> rma (B) =(B,), nosyyaem ypaBHeHue 

“49 M3 KOTOpOrO cylIeyeT, 4TO aHHbh 

KaxkK Oro onplta, Oy Ly OTOMKeHH I 


40 60 120 mun. KoopaunHatax Ig K=lg Sate 
(Bo) — (B) 


as (¢—'), Hou KHbI NOX#KMTECA Ha pA 

Puc. 3.  e-Kamponaktam+1,0 Bec.% myo mHHHIO. ONbITHDIe AaHHble NOs 

Ceigesee Bae ery pu rere TBCPAR NAOT CUPABeAMMBOCTh STO! 

A ee els BbIBOJa (cM. puc. 38). 

ITO LaeT BO3SMOHHOCTh 3aK JIOUNTE 

4YTO PHHATad cCxeMa yYyJOBJeTBO 

PHTCJIbHO ONMCHIBAeCT KaATaIMTHYeCKOe AeMCTBHeE OCHOBaHU Ha poe: 
HOJMMepu3aluu ¢-KanmpoulaKTama. 

Hccueqopanne TeMNepaTypHOM 3aBHCMMOCTH KMHETHKM peakKUMN NOVJIE 
MepH3alluu ¢-KalpoOvakTama B npucyTcTBuH 1,0 Bec.°/) Bomb u 0,6 Bec.°® 
TUAPOOKHCH HAaTPHA NOKasasi0, UTO CKOPOCTh peakWMu H3MCHAeCTCA C TEM 
mepaTypoH B COOTBeTCTBHUM Cc 3aKOHOM AppeHuyca. DpdexTuBHad 9HEprH: 
akTHBaluu Halimena papyou 17 800 Kan/ mou. 


Mockoscknk rocyapcTBeHHbIH YHuBepcuTer Iloctynuso 
um. M. B. JJomonocozpa 21 XII 1953 
Beecows3nplh Hay 4Ho-ucceqOBaTeIbCKUH 
HMHCTUTYT HCKYCCTBEHHOTO BOOKHA 
Vnctutyt xuMuyeckon cbu3nKku 
Akayemun Hayk CCCP 


LHTMPOBAHHASA JIMTEPATYPA 


Ge Jil Cxypatos, A. A. Crpenuxees, E:. H. Kaunapexad, Kom 
«MYPH., 14, B. 3, 185 (1952). 2 G.M. Cxyparos, B. BY Boesouckun u mp., LAF 
igs), °C. M. Cxyparos, B. B. Boesoxckul u ap., JAH, 95, Ne 


1020 


Horaagn Akaygemun Hayx CCCP 
1954. Tom XCV, Ne 5 


| . BHOXHMHA 


r. Adu ®, B. WTPAYB 
Ob OBMEHE BEUWECTB ACILMTHYECKHX PAKOBbIX KJIETOK 


(ITpedcrasnrexo axademukom B. A. Dxzeaveapdrom 8 III 1954) 


XapaKTepHbIM Jit OOMeHa BellleCTB aCWHTHYeCKHX PAKOBLIX KJICTOK AB- 
JifeTCH TO, YTO B adPOOHbIX VCJIOBHAX TJIIOKO3a TOPMO3HT JIbIXaHMe, T. e. 
HaOsioqaetca OOpaTHbli macreposckuit adibexr ('). Sro saBseHve OpIuIO B 
DaJIbHeviueM elle HCCJIeROBaHO HeEKOTOPbIMH aBTOPaMH, OAHAKO OO bACHHTD 
ero MeXaHH3M He yjlaocb. B HaliHx OMbITAaX MbI MCXOZMJIM M3 TOTO, 4TO 
OOpaTHbli MacTepoBCKHl adPexT Hu OGbIGHHI MacrepoBcKul scbdekT sBssioT- 
CA IBYMA KpaliHuMu THNAMH OOMeHA BEILICCTB, OCHOBAHHBIMA Ha OHOM 4 
‘TOM 2Ke MexaHu3Me. 
 Beulble Mb 3apaxkKaJMCb BHYTPHOPIOUIMHHO 9PJIMXOBCKUM UITAMMOM pa- 
KOBOH OIYXOJIM, BbISbIBaIOWeH acuuT. J[bixaHve u38MepsJIOcb B aTMoc(pepe 
KUCIOpLa, a PIMKOIM3 B UpHcyrcTBHN 95% No u 5% COs no cnoco6y Bap- 
6ypra, B pacrBope Kpe6c — Tenceneiira; 3 ma 2KCMepuMeHTasbHOl cMecH 
comepxasu 0,4—0,5 Ma KueTOK. 


Pe3yabTaTH 


1. PasBuTuve TOPMO38HWero AeHCTBUA LTAWKO3SH BO 
BPCMA PAa3IMHOKCHHA ACHHTHYECCKHX PAKOBHX KIeCTOK, 
Bouiblie BCerO PaKOBbIX KJI€TOK MOXHO TOJYIHTh WS OpioUuHOK MOsIOcTH MBI- 
wei uepes 10—12 wHew nocie npwBuBKH. OfHakO HeOOJbIMN0e KOHUeCTBO 
KJIETOK MOXKHO MOJyYHTb yxKe Ha 6-i Jeb C NOMOLI[bIO NPOMbIBaHNs, Oprol- 
HoH momoctu. Ha puc. | moKa3aHo H3MeHeHHe HMHTCHCHBHOCTH 3HOreHHOTO 
JbIXaHHA, [bIXaHHA B MPHCyTCTBHU TIOKOSbI H adPpOOHOPO TVIMIKOJIM3a B 3a- 
BHCHMOCTH OT BPeMeHH, Mpollemuiero C MOMeHTa TIpHBUBKH. Kak BuO U3 
PpuCyHKa, CTeMeHb a92poOHOTO TMKONN3a BHaasle HeBbICOKad, MOCTeMeHHO 
HOBbIIaeTcA HU HaYHHaA c 9-ro AHA MepxUTCA Ha TOCTOAHHOM BbICOKOM 
yposHe. Iloqo6uble Ke U3MeHeHHA HaOMOMaloTCA B OTHOIeHHH SHMOTeHHOrO 
merxanua. Ha 6-f u 7-i ReHb TNOKO3a He TOPMO3HT jibIxXaHve; TOPMOS3sAlILee 
qelictBue ero pa3BepTbIBaeTCA TOJIbKO TOra, KOra CTAaHOBHTCA 3a4MeTHBIM 
BospacTaHHe a9poOHOro TVIMKOJIN3A. 

Bauly O4eHb SHeprMyHoro adpoOuoro PIMKOMN3A, WI U3MepeHuA RaHHOrO 
ABJICHHA TpeOyenca MpucyTrcTBve MOCTaTOYHO OOMbIOTO KOJIMYeCTBA TJIOKO- 
3bi U ObICTpOe MpoBemeHve OMbITa. Dro OObACHAeTCA TEM, YTO Moce U3spac- 
XOMOBAHHA TMOKOSbI [bIXaHve OCBOOOKMaeTcA OT TOPMOSHAIero BJIMAHHA U 
B IIpHCYTCTBHM BOSHHKalollero OOMbIIOPO KOMMYECTBA MOJOYHOH KHCJOTHI 
CTaHOBHTCA CHJIbHee, YeEM B KOHTPOJIbHOM ombite. B HalimMx oOnbITaxX MbI 
OObINHO IpuMeHsIH 2 Mr/MJ PIOKOSbI HM BbIYMCIAM WaHHble OOMeHA BellecTB 
3a TlepBble TpHAWaTb MHHYT. 

Bpun (2) usyyam Bompoc © ToM, TOpMo3AT IM PocdopusMpoBaHHble PeK- 
CO3HI, TOMOOHO PIOKO3e, AbIXaHWe aCIIMTHYCCKUX pakoBbIx KJeTOK. IlomyueH- 
HbI€ HUM OTPUMATeIbHbIe Pe3yJIbTATbI MOKASbIBaIOT TOJIbKO TO, YTO Y2Ke U3- 
BeCTHO OTHOCHT@IbHO Mpyrux KseTOK: (ociopHMpoBaHHble YTeKCO3bI He 
CHOCO6HbI IPOHHKaTb Yepes KeTOUHbIe OOOONKM. Ham yaanocb NOKa3aTb, 
YTO TocsIe paspylWleHHA CTPyKTYPb! KMeTOK (pyKTosoqupocar TOpMOosHT 
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JibIXAHHE B TaKOl 2#Ke CTeMeHH, KaK TIIIOKO8a TOPMO3HT AbIXaHve HepaspylilleH~ 
HbIX KJI@CTOK, H 9TO JIMUIHHH pa3 MOKa3bIBaeT, YTO TOPMOKeHHE BbISbIBACTCr# 
rIHKONH30M (3). 

2.O06pas0BaHHe ACHHTHYCCKUMH KAIeTKAMH AT®. IIpo- 
IyWMpoBaHve MOe3HOH 9HeprH B aCIMTHYeCKHX KJleTKAX He COOTBETCTBYCTI 
HHTCHCHBHOCTH UX JbIXaHuA. ITO MoKasbiBaloT oNpexetenua AT® mpuBewen— 
HbIe HAMH C MOMOLIbIO cHelMpuyecKoro MukpomMetoga Kpamep — Iletko — 
Iltpay6a (4). B ro Bpems Kak comepxanne AT® B cBexKHX KJleTKAX B MO— 
MeHT B3ATHA MpoOb! paBHo 2,1 Mr/MJI, B OTCYTCTBHe TVIIOKO3bI B KMCOPOLeE,, 
yepes 30 MHHYT, ComepxKaHHe AT®, HecMOTpaA Ha aKTHBHOG AbIXaHve TIOHH-- 
*Kaetrca Wo 0,57 mr/Ma. B TO xe BpeMA IPH HaMMYMH PNOKOSbI, TOPMOSAILehs 
WbIxXaHHe, comepxaHne ATP mopplliaercs 
no 2,8 mr/Mia. Takum oOpa3oM, 3HOreH-. 
Hoe JbIXaHMe, 3akOUaIOlleecA PJlaBHbIM! 
o6pas0M B OKHCJICHHH MOJIOYHOH KHCJO-: 
Tht (5), He MOXeT COXpaHHTb paBHOBe- 
CHA M@KLy pacxXooBaHweM HM CHHTe30M! 
Makpospriyeckux (pociaTos, Tora Kak” 
aSpOOHbIit TIMKOIM3 CiOCOOeH Ha 9T0. 
Dror tbakT OMHOBPeCMECHHO YKasbIBaeT, I0- 
yeMy KJIeTKH HYXKMLaloTrcd B  BbICOKOM 
YpOBHe a9poOHoro: PIMKOJIM3A. | 

3. CBAZSbTOPMOSAWECrO BIH A-| 
HUA LMIOKOSHC BHYTPUHKIeETO Y- 
HbIM cCOMepKaHHeM HMocdara. 
CormacuHo Teopuu JImHeHa (°) macrepoB- 
CKHH 9dekT BbIsbIBAeTCA TEM, UTO Kak 
OKWCIeHHe, TaK HW TIMKOIM3 ABJIAIOTCS 


AU) 


6 


12 


6 g ff 4 dH. 


Puc. 4. Kaetku B 'pactsope Kpeb6c- 


Tencenelita, Temm. 38°; Q-morsome- 
Hue Oy uau oTmaya CO, B ua/Ma 
KleTOK. J — (bixaHve B MpHcyT- 
CTBUM PJIOKOSbI, 2— WbIxaHve B OT- 
CYTCTBHE POKO3bI, 3— aspobunlit 
PIHKOJH3 


mpoleccaMu, TpeOylIolluMuH HeopraHuye- 
ckoro docdata. Ecam okucreHHe mo- 
TpeOlseT Heoprannyeckul PocdaT Gosee 
HHTCHCHBHO, OHO TOPMOBHT ruiHKoM3. Ha 
OCHOBe 3TOM TeOpHH OCObACHeHHe OOpaT- 


Hore TacTreposBcKoro 9sdpekra cmrelyer 
HCKaTb B TOM, 4TO B pe3yJIbTaTe AIPOOHONO PIHKOIM3a B aCIHTH4YeCKHX pakO- 
BbIX KJleTKaX HeopraHHyeckonH docdaT NoTpeOsineTcA Ooee HHTCHCHBHO, YeM 
B pe3yJIbTaTe [[bIXAHHA STHX KIETOK. OTO 3Ha4UT, YTO B AIPOOHHIX YCJOBHAX, 
B OTCYTCTBHe TJIIOKOSHI, CJIeLyeT OKUNLATH Oosle BbICOKOTO: YpOBHA HeopraHu- 
yeckoro dbocdarta, a B MPHCyTCTBHM ryOKO3bI Gomee HH3KOTO ypoBHA (cosep- 
*KaHwe Po, onpewesmsemoe MeTroqom Pucke — Cy6apopa (7), mMocjle ocaxje- 
HMA OCJIKOB TPUXJIOPYKCYCHOM KHCJIOTOH ABJIAeTCA, IO BCeH BEPpOATHOCTH, Somee 
BbICOKHM, 4eM JelCTBHTeIbHOe COepxKaHHe Heopranuyeckoro doctbaTa, TaK 
KaK KpOMe KpeaTHH-ocaTa HyXHO CUHTATbCH HW C BOSMOXHOCTHIO HaMuMA 
JPyrux, elle He€H3BeCTHBIX, JIErKO THAPOMH3SyeMbIX pakuuh docdara. Mor 
mOKa elle He pacmowaraeM HajlexKHbIM MeTOJOM OllpexeleHua HeopraHnue- 
ckoro dbocwata, H MOITOMy OrpaHWunHCh oNpemeeHuem Po). 

B coorsefcTBHH € IPHBeeHHbIMH BbIle BeIMUMHAaMU COmepxKaHua ATO 
oKasaJiocb, 4TO B XOMe HHKyOAWMH, MPOMCXOAMBIel B aIPOOHBIX ycOBNAX 
6e3 TNOKOSbI, CORepKaHue Pp NoBbiilaerca, a Mp HasMUMM TOKOSbI NOHH- 
wKaetca (Tabs. 1). 

Ora TeOpuA MOATBeEPAKAaeTCA U HaWMMM WaHHbIMY, MOuyYeHHDIMH TIpH Ha- 
mann 2,4-qaHuTpodenoua. Tlon melicrsuem 2,4-quHuTpodenona, Kak u3- 
BeCTHO, B OOJIbINMHCTBe TKAaHeH AbIXaHue YCHJIMBaeTCA, HO B TO *Ke BpemsA 
MNOBbIMAeTCH H YPOBeHb HeopraHuyeckoro docdatra, noTomy uro cocdopn- 
JIMpOBaHHe, CBA3AHHOe C OKMCJeHHeM, TopMosnTca (§). M3BecTHo Takxe, 4TO 
JMHUTpOenOU He BUMAeT Ha aHaspoOuDIH raimkomM3. Hawm onpirpl NoKa3bi- 
BalOT, UTO AMHUTPOMeHOM COOTEETCTBYIOMeH KOHICHTPallMH He TOPMOSHT, a, 
HaOOOPOT, HeECKOJIbKO YCHMMBaeT adspOOHbIM PIMKONIM3 B ACKMTHYeCKUX palko- 
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IX KeTKAX. JIMHUTpOPeHON B AaHHOli KOHMeHTPpaNMH OMMAKO Mpexpatiaer 
SHCTBHE TOKO3bI, TOPMOSAlee AbIXanue. OnpesedeHue ComepxaHua Heop- 
aHuyecKkoro (ocdata MoKasbilBaeT, TO M0 CpaBHeHuio ¢ ypoBHem Po, naii- 


Ta6Oauna 1 


mec Hie HeEOpraHuyecKoro gmocdata un ATS nog netctBuem 
HKyOauUun ¢c iy ONO Oi u 6e3 Hee. (B mepecuete na 1 Ma KaeTOK. ATMO- 
epa — Bosnyx umu 95% No+5% CO,. Konnentpanus ruoko3spi 0,02 M; tremnepaty- 


pa 38 
A 6 
ee rea 39POO0HO AHa3pooHO 
WMH B MHH. Py P Pi Po AT® P, PY P,—P, ATO 
a ae 770 260 2120 — = = — 
300 650 390 2860 300 700 400 3280 
30 700 770 70 570 650 710 60 470 


6€3 PJIIOKO3bI 


(CHHbIM B MPHCYTCTBHM TJHOKOSbI, B IpHCyTCTBHH AMAHUTPOeHOsa comepxa- 
me Po oKasbiBaeTca Ooslee BhICOKHM (CM. TaGu. 2). 


TAGgmmnia 2 


| Hetictsue JH wa wzpxaune, aaspo6- 
HBA TAMKOAUS H YpOBeHb HeopraHnu- 
yecKOoro qmoc@gata. (Bpema unKxyOanuu 

30 MuH.; TemMMepatypa 38°) 


p06 te) B ae Oz 

| sae Ges rO- lergun ramo- 2CO, ean 
: KO3bI KOSEL 

) 

Bes JH® 6,0 ano 18 300 
1-10-* M 

: HH® 6,2 0) 20 500 


— Onsite H. B. Enbunnon u VU. ®. Cetua (') BiepBple MoKasasu, 4TO 
‘OpMOssIlee AbIXaHHe WeliCTBHe TJIOKOSbI JeHCTBUTeIbHO ABJIAeTCH CJleQCT- 
sHeM a2pOOHOrO PilMKosM3a, TAK KaK NOX WevCTBHeEM MOHOOpOMaleTata TOp- 
foxeHHe HcyesaeT, BpileomMcaHHble Hall OMDITbI MOMHOCTbIO MOATBEpx- 
(aloT 3aKJOUecHHe 2THX aBTOpoB. OcoOeHHO BaxKHbIM 110 HallleMy MHE€HHIO 
(BIAeTCH Hallie HaGJOMeHHe, 4YTO B KJeTKAX, MOJIYYeHHBIX Ha 6-H uM 7-H MeHb 
JocIe IIPHBUBKH, a9pOOHbI TIMKOIM3 CTOMT Ha HU3KOM YPOBHe H B TO Xe 
speMa TOPMOXeHHA He HaOMIOMaercs. 

Bce Haul OMbITbI POBOpAT O TOM, UTO OOpaTHbIii MacrepoBcKun adpdext, 
‘aK Ke KaK HM OObIUHDI nacrepopcKul adppekT, OObACHAeTCA TeOpHel, Co- 
JlacHO KOTOPOH ypoBeHb HeopraHuyeckoro (hocdata ompewesaeT AbIxaHve U 
muxomu3. B kKsleTKax, B KOTOPHIX PocopHsIMpoBaHHe, CBA3aHHOe C AbIxXa- 
tem, OepeT MepeBec, NOABMAeTCA OObIYHBIN NacTepoBoKkul apexT, a B ac- 
[MTHUCCKUX PAKOBbIX KeTKAaX, B KOTOPbIX a9POOHHIi IMKONH3 BeCbMa HHTEH- 
MBeCH H OKUCAUTeMbHOe docdopusupoBaHue c1a60, HaOmOaeTca OOpaTHbili 
{acTepoBCKHH 2cdexr. 

Ham onbiTpl He paspellaior BOHpoca O TOM, KaKHM OOpa30M cmoco6eH 
\QPOOHDIii TIMKOAU3 CBASbIBATb HeopraHuyeckuH choctaT Tak MHTCHCMBHO. 
outer B. A. Surenprapata u H. E. Caxopa (°) ykasbipaloT Ha TO, YTO KuIIO- 
(eM HacTepoBcKoro adiekTa ABJIAeTCA HSMCHEHHE AKTHBHOCTH cbocpowpyk- 
‘OKHHa3bl. Hau 3HaHuA OTHOCHTeIbHO STOO TIpolecca OUeHb HeBevJIMKH, H 
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ero H3y¥eHHe MOKeT MPHOJH3SHTb Hac K MO3HAHHIO O6bINHOrTO U OOpaTHOr: 
MacTepoBcKkoro aidektTa, a TakxKe THMa OOMeHa BeleCTB ObICTPO pacTYL: 
KJI€TOK. 


MeguyuuckuH yHuBepcuTer Tocrymuso 
Byganemt, Beurpusa 22 Il 1954 
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fokaagn Akanemun Hayr CCCP 
1954. Tom XCV, NM 5 


BHOXHMHA 


E. A. BOMYEHKO u B. H. BAPAHOB 


YYACTHE OPFAHHYECKHX COEJLUHEHUM DKEJIE3A 
B ®OTOPERYKUMM YIPIEKHCJIOTbI H30JIMPOBAHHbIMU 
XJIOPOMJIACTAMH 


(ITpedcrasaexo axademuxom A. IT. Buroepadosuim 8 II 1954) 


IIpu BoccTaHoBJeHuH H380MpOBaHHbIMM XJIOpOMacTaMu Ha CBeTy yrvie- 
WCJIOTHI, MeyeHHoH C!*, HaOmonamach 6ObUIMe KONeOaHUA B AKTUBHOCTH 
oTREJIbHbIX MpenapaTos. B OWHAaKOBbIX YCJIOBHAX OMbITOB CMOCOOHOCTb XJI0- 
)ONIaCTOB K BOCCTAHOBJICHHIO CHJIbHO H3MeHAJIaCb Mp BbILeeHHH UX U3 
VACTEHHH B Pa3Hble MCCALL! WIM axe B Pa3sHble HeAeIM OMHOTO mecalia. 
JIBITHI IPOBOAMIMCh B BOMOpoMe uM a3z0Te c 2,5% C*Oo mpu Temnepatype 
0° mipH ocBeneHHH oT 2500 mo 40 moxkcos. Jlyamue pesyabTaTH Obi m0- 
YUeHbI MpH oOcBelleHHu MeHbIe 100 swoKcoB, nocte mpeqBapuTembHon 
WanTayHu XJIOpomlacToB B aHaspoOHbIx ycnoBuax. Ho u RB d3THX OMbITax 
BWIA OOHAPy2KeHb! KOJICOaHHA AKTHBHOCTH B WeCATKH pas (cM. Ta6y 1). 


Ta6Oauna 1 


Ycpoeune C*O, x10ponaacTamMu Ha cBeTY 


Ycsoenue C*O, B Bec. % 


a 
Ilpenapatpl a 
HanOoO/iburee HawMeHbuee 


(a) (2) 


XOponsacthl v3 6e- 


oro KieBepa. . . 0,032 0, 0005 64 
XoOponsactThl 43 upH- 

MYJIbl . PCED ET 0,040 0, 0005 80 
To #xe + ,epmenT“ . 0,2 0,004 50 


QItu KoNe6aHHA CHIbHO 3aTpyAHAIM mpoBeseHue onpiTos. Hampumep, 
JaBHeHHe BJIMAHHA BHeWIHUX ycJloBMH (comepaanue C*Os, TeMMeparypa, 
BeT HU Ap.) ObO BOSMOXHO TOKO C XJOPOMMAacTaMU, BbULeIeHHIMM U3 
acTeHHii B ogHO Bpema (', 2). Borachenve MpH4HHbl pa3sHOH AKTMBHOCTH 
pemapaToB yKa3aJlo Obl NYTb LA YBeMUeHHA KOJMYeCTBA BOCCTAHAaBJMBAC- 
ol yruekucsoTp. Panee B Hallet Jla6opaTopuu 6bIIO OOHapyxKeHoO yua- 
re sKeNe3a B OOpaz0BaHH MepBHYHBIX MPOAYKTOB BOCCTaHOBJeHUsA (*), MO- 
roMy ObIJIM MpoBeweHbI ero oOnpeseseHuA B MpellapaTax XJOpomlacToB ¢ 
asHOl aKTMBHOCTbIO. OmpefeseHua KeJlesa IIPOBOAMIMCb KONOpHMeTpuye- 
SUM MeTOOM C POMaHHCTbIM KasHeM, MO HW Mocde OOpaboTKH XOpoMmacTosB 
01 N consauol KucnoToi (4). B mewtbIx xJIopolsiactax Bce KeJle30 HaXxo- 
{10Cb B OpraHwyecKHX coequHeHUAX. B cyyae pacnaga xOpomsacToB Ha 
ACTH COMepKaHHe 2TOTO 2%eslesa pe3kKO YMeHbINaNOCb, HO Take Nperapartol 
He yHoTpeO/aINcb B oMbITax. MexAy TEM CHJIbHbIe pas/IMdHA B aKTHBHO- 
H HaOmolaluch Y XJOpoTacTOB © MNOYTH OMMHAKOBDIMM ‘KOJIMYeCTBAMu 
ene3a (cM. Ta6u. 2). 


MAH, tT. 95 No 5 
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| 
Tak, XJOpomlacTe!, BbieneHHbIe u3 Georo KeBepa 17 VI, ObIJIM Mad} 
AKTUBHbI K BOCCTAHOBJICHHIO YIJICKMCJIOThI, BbIJeJIeCHHbIe 15 VIII ormmuaauc’ 
cpeqHeli AKTHBHOCTBIO, a BbieeHHbIe |] IX 6blmu Hau6oJlee aKTHBHbI, XOT 
WC MeHbIUMM comep2xKaHvem 2ee3a, Yem Upexpiqyume. M3 mpumyJp XO 
pommacrs! or 1 IX 6pm ouveHb akTuBHbI, a or 7 [X — MOuTH C TeM Xe CO 
qepxKaHweM 2Kesle3a, HO CpeMHe-aKTHBHDI; BbIeeHHbIe 29 IX ObWIH O4eH! 
aKTMBHbI, a oT 26 XII c Tem %e coepKaHHeM *KeJles3a — MaJIO AKTHBHb: 
Kpome lpHBeyeHHbIx 3feCb MpuMepoB, ObIIM MpoBeseHbl, MeCATKH ONPee 
Ji@Hu 2Kele3a B PaSHbIX MpeapaTax X/OPpoOMMacTOB, HO YCTaHOBHTb 3aBii 
CAMOCTb KOJleOaHHit UX AKTHBHOCTH OT COMep%KaHHA KeJle3a He YaJOCb. 


TaoOnuna 2 


ConepxauHune menme3aBXAOponsmactax 


ConepxkaHue Fe nocue 


0,01 N HCl B 
Ilpenapatni Hare 
eee ee K XJIOpOMJIacTaM K HX 30J1€ 
XaoponsacThl U3 6e- 
moro Knepepa . . .| 17 VI Qa 4,9 
15 VIII 0,43 6,2 
‘il IDs 0,27 o,f 
XmOponsacTbl H3 NpH- 1 IX 0,41 4,6 
NOMUACS Eo OMA A i Wk 0,49 De 
PRY NOK 0,30 ; | 
26 XII 0,30 o,1 


Tak Kak HavOoJlbUleH aKTHBHOCTbIO OOaasIH XJIOPOMMAcTH!, KOTOP! 
IIpH BbI-eeHHH ObWIM MeHee TULATeIbHO OTMBITbI OT pacTBOpa, OTCYTCTE 
aKTHBHOCTH MOFIO OObACHATHCA YTPaTOH KaKHX-TO HeOOXOUMBIX Bellec? 
JloOapsjeHue UX K XJOPOMMAacTaM MOTJIO Obl 3HAYHTeIbHO YBeJIMYUTb BOCCT 
HOBJICHHbIe yruiekHCJIOTHI. Marep (5) HaGmMoMal yBesMueHHe (OTOXHMNYeCKS 
(ukcalMu YIVICKUCIOTHI XMOPONMAacTaMH MIpH MoOaBJeHHH K HUM Tipenapal 
«(pepMeHTa», TMOIyYeHHOrO oca7KZeHHeM 60% aleTOHOM 2KeJITOBaTOrO pa 
TBOpa, OCTalOlleroca Mocse oTMeNeHHA MacTuyA. Jlo6aBsenue Takoro «dey 
MeHTa» K XJIOpOllacTaM B HalIHX OMbITaX YBeJIMYHBaJIO BOCCTAHOBJeH! 
UMM YIJICEKHCIOTHI B NAT U Oovlee pas. 

Hav6ompuiee 3HayeHHe YCBOCHHO! MpH 9TOM Ha CBeTy yrvIeKHCJOTHI C! 
cTaBisnso 0,2% oT Beca MpenapaToB. ITO Ha MHOPO MpeBblulaer BCe U3BeC 
Hble H3 JIMTepaTypbl aHHble IA ONbITOB BHe KJeToK. IIpu KunsaueHr 
mpelapatTos nocse ombitos c 80% sTHIOBbIM CHHpTOM OKOsIO 90% panuoa 
TMBHOCTH OCcTaBaocb B ocamKe. [Ip KunsyeHunM 2%Ke HX C BOLO MOUTH BK 
MIpOLYKTbI BOCCTaHOBJeHHsA C*O», Comep2KaBlINe MeYeHbIM yrsepon, mMep 
XOJMIM B pacrBop. B onpirax B TeMHOTe B IIpHcyTCTBHU «ibepMeHTa» ycB 
eHve C*O, ObluIo pas B 20 MeHbIle, 4eM Ha CBeTY. 

OjHako HW Tp L06aBeHHH Mpellapatos «depMeHta» Ha cBeTy ObIIM O 
Hapy2XKeHbl CHJIbHbI€e KONeOaHHA B BOCCTAHOBJICEHHH yriueKucsoTb. Iloston 
MpOBOAMIOCb CpaBHUTeIbHOe H3y4YeHHe AKTHBHbIX MH MaJIO AKTHBHbIX Mpen 
patos. IIpu nepepacrBopeHuu «depmMeuta» us 60% anmerona, nomqKucue 
Horo 0,01 N comsHot KucmoTOH, oKoO 80% mepBonauasbHoro ocamKa Tep 
XOLMO B pacTBOp. OTOT pacTBop MpH MOyYeHMUH KaK M3 AKTHBHBIX, TaK 
M3 MaJIO AKTHBHBIX IpeMapaTOB LaBaJl PCakI{M10 IHa yVIeBOLLI C albcpa-~nacr 
JOM, Ha KETOSBI, CIa60e MOPOSOBeHHe C Pe3SOPIMHOM, OJIMBKOBOe OKpalll 
BaHwe C OPUHHOM HM OCOOeHHO APKyIO peakuMIo ¢ HadTopesopunuom, | 
KpacHoe OKPallMBaHne 3feCb He MepexXoAMJIO. paBHOMePHO B GeH3ou1, a cob 
palocb B Bue XJOMbeB Ha TpaHH AByx cnoeB. B ocraBapwiuxca mocse Cc 
paOoTKH COJAHOH KUCOTOH ocanKax «epMeHTa» onpemeanoch x«Kese 
(cm. Ta6u. 3). 
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oOapisemasa kK XJopomacram (ppakuuA cocrosma, Takum o6pa3oM, & 
SHAYHTeNbHON YaCTH M3 MOJIMYPOHMAOB MWIOC OCTaTOK ¢ BbICOKUM cojep2Ka- 
HHeM OpPaHHyeckHX COCAMHCHHH %kevle3a, TpUOMxKABUIelicA lo COmep2xKaHUlo 
*KeNesa K TEMHHAM. OTO NOATBepxAMaO panee BbICKasaHHoe IIpeAMONOAKe- 
HHe 00 yuacTHu (epMeHTOR, B CocTaB KOTOpOrO BxXOAUT 2*Kele3O0, B GOpa3o- 
BaHHM WepBUYHBIX NPOAYKTOB BOCCTAHOBJeHUA YrueKHCOTbI! pH oTocuH- 
ese (°). 

@pakwuA «epMeHTa» MoxoxKa Ha KOMIVIeKC, OTLeAeMBIit OT XJIOPOTWJIa~ 
CTOB KHNAYeHHEM C BOMOH, KaK M0 COep2KaHHIO MOJMYpOHHAOB, Tak u m0 
BbICOKOMY IIpOWeHTY opraHnye- 

CKUX CoequHeHHli wxKese3sa, Ha- Taodanna 3 

MH ObWIO YyCTaHOBJIeHO, TO 
BoccTaHoBJeHHe C*O, 6e3 O- 
OaBJIeHHA «(bepMeHTa» MpoXxo- 
AMT JIyulle y TeX H30JIMpOBaH- 


Conepkanune xene3a B IpenapatTax 
«pe pMeCHT a» 


Fe B ocTaTKe 
HbIX XJIOPOMMAacTOB, rie 6OuIb- Ocratox 
B IIpenapartni nocae HCl 
me HaXOWHTCHA KOMIUICKCa, e- Bo ee pasnaana 


POATHO, MeO UeT OO OAHOM H 
TOM Xe O4CHb JaOHJIbHOM 


Onpit 1 
PepMeHTHOM (pakTope, M60 AKTHBHBIM . . . 16,6 1,176 \ Jp cy 
OcTalolleMca YaCTHYHO Ha Mazo axtusani || 18,0 | 0.022 f pasa 


XJOpomlacTax ocue Bbllee- sear 
HMA UX, JHO0 BHOCHMOM JOMOJ- Axrnpupi.... 19,0 1,340 | Z 
HUTeIbHO. Or Hero 3aBHCAT KO- Mano axtusnnii || 2370 | 0,053 f |B 2° Pas 
JeO6aHHA CMOCOOHOCTH K BoCc- 

CTaHOBJICHHIO YIJICKHCJIOThI H30JIMPOBaHHbIMH XJIOpomlacTaMnu. 

QToT «depMeHT» cmococo6en :uKcupoBaTb C*O, u B OTCYTCTBHe XJOpo- 
nuacToB (oKoo 0,008% oT Beca), HO B HX IpwcyTCTBHM Ha CBeTy ycBoe- 
HHe €e YBeJIMYHBAaeTCH B MeCATKH pas. OOpa3z0BaBllIHecA IpOAYKTbI HeKOTOPOe 
BPe€MA HaXOMATCH BOTH3H «depMeHTa» HM OTHOCATCH K BOHOPACTBOPH- 
MbIM BelI€CTBaM, JalOUluM KpacHoe OKpallMBaHue c HadTopesopuHHOM. Bpl- 
WeOnHCaHHoe BOCCTaHOBJIeHHe C*O,g BHe KJIeTOK TO I[BCTHbIM peaKIlHAM, 

pacTBOpHMOCTH, JIenKOU amcopOupyeMocTu HW ApPyrHM CBOMCTBaM HallOMHHaeT 

—oOpa3s0BaHHe MepBHUHBIX MpOAyKTOB (POTOCHHTe3a B UeJIbIX PaCTeHHAX, U3y- 

yapieeca A. M. Ky3uHpimm u H. IT. Jlomauom (°, ”). 

YcBOeHHe H30JIMPOB2HHbIMH XJOpONMacTaMH Ha CBeTy MeYeHOM yrvIeKHC- 
—moTE! 20 0,2% or ux BeCa MIpH yuacTHH BbITeeHHOMO U3 pacTeHHH Mpemapa- 
Ta «epMeHTa» Cc BbICOKUM COJepKAHHeM rKese3a OTKPbIBAeT IYTb JIA He- 
-“TlocpencTBeHHOro W3yYeHHA XMMMM yuacTBYIOWMx B OTOCHHTese MeTaJJI- 
cOmepxKaulux epMeHTOB. 


VMuctutyT reoxuMuu HW aHasuTMyeCKOH XHMUH IloctynH0 
uM. B. VM. BepuagcKxoro 2 Il 1994 
AkayemMun Hayk CCCP 


LIMTHPOBAHHAA JINTEPATYPA 


1A, Tl. Bunorpagos, E. A. Botuenxo, B. WU. Bapanos, JAH, 78, 327 
(1951), 2 E. A. Botiuenxo, B.M. Bapanos, JAH, 91, 339(1953). ° E. A. Bou- 
“YeHKO, JIAH, 64, 545 (1949); TAH 70, 1037 (1950). * K. Noack, H. Liebich, 
)Naturwissenschaften, 29, 302 (1941). °® E. Fager, Arch. Biochem., 37, 5) (GIs). 
6 A.M. Ky3uu, H.F. Toman, JAH, 72, 77 (1950). *H.T. Loman, JAH, 93, 
1115 (1953). 
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Hoxnage Axagemun Hayx CCCP 
1954. Tom XCV, N 5 


BHOXHMHA 


A. C. KAH1HOBA, B. H. CTEMAHEHKO u A. H. HETPOBA 
MNOJIYYEHHE CHHTETHYECKHX rJUIAKOTEHOB 


(ITpedcrasaeno axademukom A. JI. Kypcaxoeoim 28 I 1954) 


BosMOXAKHOCTh MOMYYEHHA TMOMCaXapHAOB THMa rauKorena mytem ¢bep- 
MCHTATHBHOrO CHHTe3a in vitro mpH NoMOuM depMeHTOB X%KMBOTHBIX OpraHH3- 
MOB OblJla mOKa3saHa Kopu ('), KoTopplii nomp30Basica wa aTOrO cbepMeHTa- 
MH pa3JIM4HOrO MpoucxomwKdenua — docdopusa3z0i MbIIIL HM SKCTPaKTOM [ic- 
YeHOUHOH TKAHH, COMepxXKalllHMH «BeTBAILA» cbepMeHT, 

IB Jla6oparopuu dusnomoruyeckoli xamuu AH CCCP ogunus uac (2) mo- 
Ka3aJI BOSMOXKHOCTb CHHTe3a in vitro ruIMKOreHONOMOOHEIX NOMMCaxapuOB pw 
MOMOMWH epMeHTOB OMHAKOBOTO MpOHCXOxKMeHUA — MbIINIeYHOH ocdopo- 
Ja3bl HW BbIAeUeHHOrO H3 MBI «BeTBAIlero» dakropa— depmeuta VHA 
(u30Mepa3bl amMuso3bI). B oGoux cyuanx, OAHAKO, CHHTeTHUeCKHe mMouMCca- 
XaPHbl ObIJIM MOJIYYeHbI B BECbMa HeGOOJIbIIMX KOJIMYeCTBAX H MOrJIM ObITb 
OXapaKTePH30BaHbI JIMUIb MO HEKOTOPbIM MpH3HaKaM: HOON peakuun (}, 2) 
WM pacillemaemoctu f-amuviason (*). M3yyeHue crpoeHHa CHHTeTHYeCKHX TO- 
JIMCaXapHOB THIMa TIMKoreHa (B OTJIMUMe OT CHHTeTHYeCKHX MoMCaxapd- 
JOB THMa aMHJI0O3) HHKOra He MpousBonusiocb. B To Ke BpeMA MeTaJIbHoe 
H3yYeHHe CTPOCHHA CHHTeTHYeCKHX ITVIMKOPeHOMOMOOHBIX MOJMCaxapuos, 
yCTaHOBJIeHHe HX CXOACTBa WIM pa3zMuH MO cpaBHeHHIo C MpHpOHbIMH 
IIpescTaBJIAeT BECbMa BaKHY!WO 3aady, B YACTHOCTH, WIA MPOBeEPKH H OWCHKA 
HallHX COBPe€MCHHBIX IpeAcTaBJIeHvH O OMocMHTese ruiMKoreHa. Yka3anHaA 
pa6OoTa, OMHakO, BO3MO%KHa JIMIUb MocJe paspaOoNkH YOBJMeTBOPHTe/IbHOrG 
ipemapaTuBHoro MeTOa MOJyYeHHA CHHTeTHUCCKHX FIMKOTCHOMOMOOHDIX TS3- 
JMcaxapufoB, Walolllero BO3MOXKHOCTD MO/yYaTb AX B KOJIMYeCTBAX, MOCTA- 
TOWHBIX JIA DeTasbHoro uccJemqoBaHun. PaspaOorka UpelapaTHBHOrO MeTORa 
MOJyYeHHA CMHTCTHYECKHX TJIMKOFeHOB MW COCTABJIANa IeJlb HacTOALero HC- 
CJIEMOBaHHA. 

Jina CcHHTe3a PIMKOreHOB MbI BOCIOJIb30BaIHCb NOwyyeHuem UX 43 1-doc- 
(bata POKO3bI pH MOMOLIM MbIMedHbIX PepMeHToB — cocdopusasbl u Gop- 
meuta MA 8B npucyrcTBHH B KavecTBe «3aTPaBKH» HeOOJIbINMX KOJMYeCTB 
TiMKoreHa HW KaTaMMTHYeCKH AeMCTBYIOWLero WMCTeHHA. 

UcxoauHpe BemkecTtTBa HY PepMeHTHBe Mpenaparh. Kpu- 
cTanmmueckuli 1-dochar razwKosb Mp MouysyanM mo (%) c He6oub- 
DIMMU u3MeHeHuamu. TlomyueHHblit Mpenapat, cyqa Mo aHalusy, uMem cop- 
mymy CeH1Os;0PO3K2-2H2:O. [Tauxoreu, HeoOxoqMMbIn B KayecTBe 
«3aTpaBKH», BbIMeJsAJICS HAMH M3 MbILLIL M Mevedw mo (*); mocue HOBTOPHEIX 
repeocaxkKeHHH OH He COepKadl 3OJIbl U (bocopa, colepxKal 0,03 yo N. 
IlMcCTeHH COMAHOKUCAbIM IPHMeHAJICH MPOMAKubIt, KOHAMUMOHHBIA. Po c- 
mdopuma3y Mb NOMyYaM WS MbIIU KpOJMKa HO (5) c He607buIMMH H3- 
meHenuamn. [Ipumensemblii Hamu JIA CHHTesa MpenapatT ocopuiaspl Mper- 
cTaBuiat coOoH cycmensHi0 B eCTHIMMpOBaHHOH Boe KPHCTAJIOB 
(NH.) MgPO, c ancop6upoBannoli Ha Hux Pocopusasoill. KovlmyecTBo: BOI, 
TIPHMcHABUIeHCA JIA NPHrOTOBJeHUA CYCIeH3HH, O6bIUHO ObIIO paBHo 0,02 Beca 
MbBILLIL, B3ATHIX JIA NOJIYYCHHA WaHHbIX KPHCTAJVIOB (MgNH,PO,.-ocdopu- 
masa). OrcyTcTBHe %-aMHJa3bI IPOBeEPANOCh B KaxKOM MIpelapaTe cbocopu- 
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wa3bl WyTeM HHKyOupoBanua ero c 1% pacrBopoM KpaxMaJla B TeveHHe 


7—10 gue. AxTuBHocTb ocdopusiasbl onpeseladacb MO OTIULeMIeCuHiO — 


| 
| 


ocTaTKoB (ocdopHol KucoTH! or 1-docdata FrIOKO3bI MpW CTaHapTHbIXx — 


VCJIOBHAX H BbIPAxKasacb B MpOWeHTHOM OTHOLMIeHHH OTILeNMBUeroca ocda- 
Ta K HCXOqHOMy <opraHiyeckomy» docdatry. (MakcuMaiIbHaA akTHBHOCTb 
cocopulasbl Ip yCTaHOBJIeHHH paBHOBecHA CHHTes = Pocpopomu3 MOKeT 
6bITh paBHa 70%.) 

®epmeurT MA mp nomyyain 43 MbIL KpowuKa m0 (7). PepMeHTHbIH 
ipenapat, IpHMeHAeMBIH Wt CHHTe3a, MpekCTaBA COOoK pacTBOp :bepMeH- 
ta MA B 6ydepHom pacrsope (NaHCO3, NasCOs3, KCl), Bsarom B KouMuUe- 
eTBe 0,1 of Beca B3ATHIX [IA BbIMeMeHHA ctbepMeHTa MpIUIL. I[popepKa oTcyrT- 
cTBHA B MIpemapate MA a-amuuiasbI H aKTHBHOCTh MA npoBepsuucb OJHOBpe- 
MeHHO I1yTeM UnKyOanmn c 1% pacTBopoM KpaxMavia (B TeyeHne 7—10 qHel) 
110 H3MCHEHHIO HOMHOH peakuuu OTONpaeMbIX mpo6. M3mMeHenve CHHel OKpac- 
KH C HOJOM B CHHe-3eJleHylo yxKe Ha 1—2-H eHb HHKyOalMN Opllo NpHsHa- 
KOM O¥eHb xopomel akTuBHocta MA (uro o603Hayasoch xxx), Tipu uc- 
HOJIb30BaHHU CTyMeHyaToro (oTOMeTpa yxKe Yepes 4 Yaca Melicrsve Mpera- 
paToB TaKOl aKTHBHOCTH (xxx) MOKHO HaOJOLaTb B BHe CMEeLLeHHA 
aOcOpOMMOHHOrO MakcHuMyMa T1po6pl c vomomM c 610 K 570 Mp uM M3MeHeHHA 
QKCTHHKUMH B TOUKe MakcuMyma c 0,70—0,75 no 0,40—0,48. M3menenne cu- 
Heil OKPacKH C HOJIOM Ha KpacHo-6ypyio (Ha 1—2-% MeHb) CBHAeTeIbCTBO- 
Bao © xopomelt aktuBHoctu MA (xx). 

KouHTpoOwdb 38 XOROM CHHTE3A KaveCTBEHHO OCYINECTBJIAJICA: 
1) myremM Ha6OJIOeCHHA 3a USMeCHEHHEM OKPaCKH poO uHKyOaWMOHHON xHI- 
KOCTH € HOOM; 2) To pacTBOpHMocTH OOpasylolleroca MosMCaxapuna (B CJY- 
yae CHHTe3a AMHJIOSONOMOGHHIX NONHCaxXapUOB MPOUCXOMMJIO BbINaweHHe UX 
#3 pacTBopa). KowuuecTBeHHoe HaOJloqeHHe 3a XOJOM CHHTe3a_ BeJIOCb: 
1) no HapacTraHuio HeopraHvyecKoro docdatTa B UHKyOalMOHHOH CMeCH, 
2) MyTeM OMpeeJICHHA \KOUMYeCTBA MoMCaxapufa, aHaslMeupyeMoro B Bue 
PUOKO3bI, OOpas0BaBllelica MoOCcMe KHCIIOTHOrO THApoOM3a WHawus0BaHHOH 
HHKYyOallMOHHOH CMecu (c yueTOM 3aTPaBKh). 

 B mpomecce pa6orbl HeoOxOAHMO ObIVJIO paspelHTb pA BOMPOCOB, He OCcBe- 
(CHHbIX HJIM HEMOCTATOUHO OCBeMLeHHbIX B padorax (', 2), T. e. Haru: 1) on- 
TUMA@JIbHYIO KOHICHTpalMio MCXOMHOrO BelllecTBa — l-octata TraOKO3Hti 
2) ONTHMAaJIbHbIe yCJIOBHA B OTHOWeHHU PH, cpezbl u TeMMepatyphl; 3) onru- 
MaJIbHO€ KOJIMYECTBO IIPHMCHAeCMOPO B KayecTBe 3aTPaBKH TwIMKOreHa; 4) on- 
THMAJIbHOe COOTHOWeHHe AKTUBHOCTeH (bepMeHToB cocdopusaspt u MA x Ko- 
JIM4eCTB HX MpenapatTos. OnruMabHOH KOHWeHTpalMet 1-cbocibatTa r1OKOsbI 
OKa3aacb KOHWeHTpauna 0,016 M, uro nozrBepauno paHupte ('). Bombe 
_ KOHWeHNTpanun 1-Pocdatra ryOKo3bl TOpMo3aT peakuMio, OntTumaJbHpmM pH 
cpembl oKasasica 6,9—7,0; onTuMaJIbHOH TemMiepatypon 25°. 

IIpu BbIACHeHHM ONTHMAJIbHOPO KOJIHYCCTBA IPHMEHAeCMOPO B KAUeCTBe 3a- 
TpaBKH PIMKOreHa MbI CTPCMUJIMCb BOCIOJb3OBATDCA MMHAMAJIBHBIMU 3aTPaB- 
KAaMH, OOeCIeYHBAaIOWMMH MOCTATOUHO HHTeHCHBHBIM CHHTe3. Crpemuenue K 
MMHUMAJIbHBIM 3aTPaBKaM ObIJIO BEISRAHO 2KeJaHHeM NOJYYMTb TIMKOreH, m0 
BOSMOXKHOCTH Malo «pa36aBJleHHbIK> saTpaBKon. M3yuanuch 3saTrpasKu 0,1; 
0,5 u 1,0 mr/Ma uHKyOaunonnon cmecu (0,01; 0,05 u 0,1%). Oxasamocb, ofHa- 
ko, uTo mpu 0,01 u 0,05% sarpaBKu UpuH pa3iM4HbIX H3MeHAeMBIX HaMH 
4KTUBHOCTAX WM KOJIMYeCTBaAX IpelapaTos bepMeHTOB B UHKYyOAaIlMOHHOH cMe- 
cH OOpasylorcA NOMMCaXapHbl THA aMMJIOMeKTHHA HU AMHJIOSbI (OKPaluMBalo- 
MHecA HOAOM B CHHHM UM CHHe-PHOJeTOBHIM WBeT MH BbIMAaarolyve B OCaNOK). 
Jivb pH KouMYecTBe 3aTpaBoK 0,1% mpu onpelenenubrx coorHomleHuax 
AKTHBHOCTeH (PepMeEHTOB NPOHCXOAMJIO OOpasoBaHve 3HAUHTeJIDHLIX KOJIMUeCTB 
HOMMCAXapHNOB TUMa TiMKoreHa, MalOUMX KpacHO-Oypoe HIM 2KeTO-6ypo2 
okpalluuBanne € HOOM. 

OnpiTbl MO BbIACHeHHIO ONTHMAJIbHbIX AKTHBHOCTeli (bepMeHTOB uacTHUHO 
cBeleHbl B TAO. | (BpeMa MHKyOalMH BO BCex oMbiTax 16 yac., Comep»xKaHue 
muctrenHa coumHoKnesoro 0,03 M). 
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BavwaAHHe AaKTHBHOCTeH depmMenTOB Ha xXapaktep 
CHHTC3HPYWMNX NOMUCAXAPUROB 


g ct @ocopunasa | Msomepasa amusosni Oxpacka ¢ MoxoM ceHTesupos. 
S Ss J MOJINCaXapH OB 
ae 5 Fr) a ra) ‘ > 
ee eit te pp eet 8 ca Blea s 
3 Fs S = © = be 3 
3 2 g e = 5 Q Ss Ese 3 De = B ocalke B pacTBope 
Z ols) io ar OS Sm SEE 6 
ee Oem et 20 70 15 XX X 45 70 @uoeToBo- Kpacuo- 
Re Kpacuaa Oypas 
2 80 80 70 10 xe 10 70 To xe To ue 
Se iedioO) |) 450 60 20 <x 20 60 OcayKa HeT Peder 
4 80 80 50 10 xx 10 00 - $ v8 
re 430! 4.4130 40 16 <a 16 40 - > 2» 
6 80 80 50 50 ox 10 50 Puoseros. ems 
of 90 90 50 dlp * 12 48 in >» 


Kak BHAHO H3 TaOJMIbl, pesyIbTaT CHHTe3a B BbICOKOM CTeleHH 3aBMCUT 
OT COOTHOLICHHA AKTHBHOCTeH depMeHToB. B nepspix 5 ombirax mpH MoOcTosH- 
HOW OYeHb BbICOKO akTuBHocTu MA (xxx) MbI MOb30BaIuCh tocopuasor 
C MOCTeNeHHO MOHM*KatlolleticaA akTHBHOCTHIO (or 70 mo 40%). Oxasanocn, 
YTO B ONbITaX C BbICOKOM aKTHBHOCTHIO Pocdopua3sp (70%) Hapany ¢ o6pa- 
SOBaHHeM PIHKOreHONMOROOHHIX MPOLYKTOB HAeT u OOPazsoBaHHe MosMcaxapu- 
NOB THWa aMuJioneKTHHa: dbepMeHT MA kak Obl «He ycneBaeT» Mpon3BecTu 
B HYXHOHM CTeleHH H3OMePH3allMI0 AJIMHHBIX NOMCaxapUHbIxX Welle, oOpa- 
syeMBIX Pocdopusasou. Hausyuune pesysbTaTh! HaOmOLawTca B OMbITaXx 3, 
4 u 5, Kora pv o4veHb BHICOKOH akTHBHOCTH MA akTuBHocTs tocdopusa3bl 
papHa 60—40%. Ilpu nonuxKeHHu akTuBHOcTu ochopusasbl HuxKe 40% (npu 
AKTHBHOCTH MA ( xxx ) Take o6pa3yloTCa PIMKOTeHONOAOOHbIC MpOAyKTHI, 
HO KOJIMYeECTBO UX MeHblle. IIpumeHeHue B onbiTax 6 u 7 cbepmMenta MA menb- 
meu aKTHBHOCTH (xx MU X) MpHBOAHT ONATb K BbIMaeHio B OCaOK Kpax- 
MAJIONOMOOHBIX MOTHCaxapusoB. CemoBaTeJIbHO, ONTHMA@JIbHbIM COOTHOLIC- 
HHOM AKTMBHOCTeH (ePMCHTOB ABJIACTCA AKTUBHOCTH cbocdopuuasy 40—60 % 
apH MaKCHMaJIbHOM aKTMBHOCTH dbepMeHta MA (xxx). 

Takum o06pa30M, AJA ycnellIHoro CHHTE3a TIMKOreHa HEOOXOMMMbI CieLy10- 
uve ycloBua: B 1 Ma uHKyOalMOHHOH cMecH MOUKHO ObiTb 1-tbocdara ruio- 
<o3pl 6 mr (0,016 M); 3arpapxu ramKorena | mr (0,1%); npenapata docdo- 
MNa3bl C akTMBHOCTHIO 40—60% 0,125 mua; mpenapata depmenta VA c 
AKUTBHOCTHIO (xxx) 0,125 ma; pH uaxyOaunonHol cmecu 6,9—7,0; remmepa- 
ypa 25°. 

Tlomp3yacb YkKa3aHHbIMH YyCJIOBHAMH, MbI paspaOoTaJIM Ba BapvaHta ripe- 
lapaTHBHONO CHHTe3a TIMKOFeHOB. 

I Bsapuaur. HeckonbKo uHkyOauMOHHBIX cmMecelt (oT 2 Mo 5) O6bemMoM 
(O—140 Ma cTaBATCA MapasiiesbHO IPH YKa3aHHbIX BbILWe COOTHONICHHAX MH- 
pewveHTos (mocTaHoBKa MHKyOalMOHHOl cmMecH Ccpa3y B OOJIbIIOM oObeme 
IDHBOWMa OOBIYHO K HeyavaM, aHaJIOrMYHbIM HeyayamM IPH MepeneceHun 
[aOOpaTOPHHIX MeTOMOB B YCJIOBHA OONee KPYyHHbIX MacilTa6oB). 3a xojom 
HHTe3a cleluM MO OKpacKe c HOOM OTOUpaeMBIX IIpo6, a TakxKe NO Hapa- 
TaHuIo Heopranuyeckoro docdara. [locate 10—16 yac. HHKyOalun okpacka 
[pod CTaHOBUIacb MHTCHCHBHOM KpacHo-Oypon; rocuJe vHkyOaunn 16—32 ya- 
a— 2eITo-6ypol. B saBHcHMOCTH OT 2KeJIaeMOM OKPaCKH € HOOM CHHTCSH- 
OBaHHOrO TluKOreHa, a TaKKe OT CTeMeHH CHHTesa (OTIMeMJeHHA HeopraHu- 
eckoro ocibata) CHHTe3 MpepbiBasica MOOaBJeHHeM 50% tTpuxAOpyKcycHoH 
MCIOTBI LO KOHWeHTpauuu 5%. Ocamok OeuKa OTTenaICA HU pacTBOp CTa- 
WIICA Ha [Wa43 MPOTHB BOAONPOBOMHOU, a 3aTeM JeCTHJVIMPOBAHHON BOAbI 
a xoslony B Teyenue 2—3 cyTox. Ilocne quamusa CMHTeSHPOBAHHbIM nmouMca- 


apum ocammaca 2 o6beMamu cmupta, wepes 1—2 cyTok OTeJAJICA, NpO- 
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MBIBaJICA CIHPTOM H CyxXHM 9SPupOoM HM faslee MOsBepravcs opis! 
ouucTKe (°). | 

IIpupoguM B KavecTBe MpuMepa noslyyenne mpenapata Ne 1 (24 III 1952 r.)) 
IIpurotopeHo 5 WHKyOauMOHHbIX cMeceH. Cmecn I u II comepxamm 
Kaxgas: 480 mr 1-dbocdata rmoKospl; 160 mr uncrenHa; 80 mr rimkoreHa 
10 ma ocdopnasn; 10 ma MA; 60 ma Bogpr. Cmecn III u IV conepxxame 
Kaxgas: 240 mr 1-docdara rmoKxosp; 80 mr mHcrenHa; 40 mr rinikKoreHal 
5 ma docthopusasp; 5 ma WMA; 30 ma Bonn. pH 6,8; 7,0; T = 25°; akrus: 
HocTh ocdopusasn 60%; akTuBHoctp MA xxx. 

Yepes 16 wac. cHHTe3 Mpoilesm Ha 60%, OKpacka 1po6 MomoM KpacHo-@uo 
JleToBad; uepes 32 yvaca — cuHTe3 Ha 60%, okpacKa mpo6 c HOOM KpacHo: 
6ypan. Docoputazsa oTMeweHa, HHKyOallMOHHble CMecH OObeXHHCHHI, IPH: 
6aBeHa TPUXTOPYKCyCHad KUCIOTA, H Maslee CMecb OOpadoTaHa, KaK ONHCAaHC 
Bbile. Ilocme ouuctku mowyyeHo 500 mr rviMKoreHa. / 

If BapuauHT CHHTe3a PIMKOreHOB 3akKJIOUaeTCA B MOCTeMeHHOM «BBIpa- 
IMBaHHH» 3aTpaBKH IyTeM MepHOxMYeCKOrO WOOaBJICHHA B HHKyOallMOHHYyIG 
eMecb 1-cocdata rmioko3bl UM PepMeHTOB HU MepHoMueCKOrO yaJieHuA «OTpa- 
OoTaBlUux» (epMeHTOB MH HH3KOMOJICKYJIAPHbIX WpuMeceH. CunTes Kaxkjora 
rJIMKOreHa COCTOHT, TAKHM OO6Pa30M, H3 HeCKOJIbKUX WHKJIOB. Karxkapli WHK. 
BKIOUaeT 2—3-KpaTHOe npHOapsienue 1-docdbata, PepMeHTOB HM IWMCTevHAa J 
ONTHMAJIbHOH, yKa3aHHOK BbIMe, KOHWeCHTpaluu; Korga NpHOaBJeHue oT 
KOMIOHCHTOB. He JaBaJlO aJIbHeHWero HAKOMJICHHA TIMKOTeHa B HHKyOallsoH- 
HOH CMeCH, IPOH3BOLHJIOCb HHAKTHBUpOBaHve ePpMeHTOB TPUXJOPYKeyCHOlt 


KHCJOTOM, UX yLAIeHHe H LUA/IM3 MPOTHB BOMOMPOBOAHOL U WecTHWMpoBayt- 
HOH Bob. Iloce sToro WoOaBJeHHeM BCeX KOMMOHEHTOB, HEOOXOAMMBIX MIs 
CHHTe3a (KPOMe 3aTpaBOYHOrO FIMKOreHa) , HAYHHAJICA HOBbIN WHK. KOHTpO» 
3a XOJOM CHHTe3a MpOH3BOAMJICA IPH MOMOMLM HOAHOK peak, a TakxKe aHa- 
WH3a Ha COMepxKaHHe NoWMCaxapHoB (MOCce WHasM3a H TuApOMMsa Upon). 
IIpu sTOM BapHaHTe MbI MosyuainH 10—20-kpatHoe KOVIMYeCTBO TIMKOTeHa NO 
CPpaBHeHHO C MCXOJHbIM. 

Tak HampHMep, pu cuuTese rumKkorena Ne 4 wHkyOallMoHHaad CMeCcb 
l-ro 1HKJIa comepxKaa: 420 mr |-cbocdata ruoKo3bl; 210 mr wacrenHa; 70 mr 
raidkorena; 9 ma docdopunasy; 10 ma MA; 51 ma Bomb! MpH akTHBHOCTH 
tbocbopustasnr 33%, axruBHoctu MA xxx, pH 7,0 u T = 25°. B pesyaprate 
4 WHKJI0B (8-KpaTHoe mpHOaBeHHe (bepMeHTOB, cyOcTpaTa uw WucTewHa UH 
4-KpaTHbI WuaiH3) ObwIoO MouyyeHo 690 mr ruMKoreHa. 

Il BapuaHT MeTowa HMeeT O4eBHAHbIe MpenmyllectBa mepex I. 


Jla6opatopua dusnouoruyeckoH XuMUH Tlocrynuso 
AkayemMuu Hayk CCCP 27 | 1954 


LMTHPOBAHHAS JIMTEPATYPA 


1 €..0.-Cori, C. Fo Con, J Biol. ‘Chem, 185; 7ee1(is40)) 925 Ato eee po one cal 
VMsyyenne mpoueccoB 9H3HMaTHYeCKOrO pacriaqa M CHHTe3a PAMKOreHa B MbIllMax, 
Aoxr. guccept., M., 1950. * C.S, Hanes, Proc. Roy. Soc., 128 B, 424 (4939) 
4 P. Ostern,, 8. 1H i bi,., Acta. biol. exp... 12 89) (1939), > An: lea pores 
E. J. Posengenaba _u ap., JAH, 66, 1141 (1949), © 5B. H. Cremanenna 
E. M. AdanacbesBa, Buoxumus, 12, 114 (1947). 
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BHOXHMHA 


H, 1. JIUCOBCKAS 


®OCSONPOTENMHbI WH MPOWECCbI OBMEHA BELLECTB 
B MO3STY 


(ITpedcrasaexo axademukom B. A. Jxeeaveapdrom 8 II 1954) 


3a TocleqHue roxb toctompoTenHoBasd :bpakunaA TKaHeli 2K MBOTHBIX IIpu- 
sJIeKIa BHHMAaHHe UCCeMOBaTesIeH BCJeCTBHe HeO6bIYaHHO BbICOKOM HHTeH- 
MBHOCTH OOMeHa COMepxKaueroca B Heli Pocdopa. Ect sce ocHoBaHHA TMo- 
iaraTb, YTO COeAHHeEHHA, OOMaMawllHue OOOH MOBYXKHOCTbIO WM JIerKO 
sCTYMalolve B OOMeH, HrpaloT CYULeCTBeHHYIO POb B yYHKIMOHMpOBAaHHN 
praHa WIM TKaHH, MOSTOMY HHTepec, NPOABJICHHbIM B OTHOIMeHHUN Pocdonpo- 
eHHOB, BIIOJIHe 3aKOHOMepeH. OHaKkO B GOOJIDIIMHCTBe paOOT, MOCBALLEHHDIX 
isyyeHHIo doconporenHow (MII), aproppr orpanuynBasuch KONCTaTaHeli 
bakTa BbICOKOM CKOPOCTH OOMeHa STON SeNKOBONM Ppakuuu, He CTaBA leper 
O60 3aayu YCTAHOBUTb 3aBHCMUMOCTb OOMeHa OI or Tex ww MAbIX PusHo- 
lorMueckux ycoBul (!*). 

B uactosmet padore docdonpoTenHoBad (pakuMA Ceporo BeLlecTBa MO3- 
a u3y4alacb C TOUKH 3peHHA BOSMOXHOCTH ee yUaCTHA B OOMeHHDbIX Mpowec- 
ax, mlpoTekaroulux B Mosry. IIOMONbITHBIMM 2KMBOTHBIMM CJIYKUJIM KDbICHI; 
pesbl Ceporo BelecTBa MO3ra HHKYOUPOBaIHCb B COeBOM pacTBope Mak- 
Anppetua (7), Kya N06aBJAJICA MeYeHbIM PochaT B KoMHMYecTBe 3—4 »C Ha 
0 ma pactsBopa. Ilocme uHky6anun cpe3bl 6—10 pa3 ononlackuBallucb OXaiK- 
(CEHHBIM (PU3HOJIOTHYCCKUM PaCTBOPOM, TOMOTeHH3HPOBaJIMCb B TPHXJIOPyKCyC- 
OHM KUCIOTe, BCJIel 3a Yem MpousBomNoch dpakuMoHHpoBaHHe ocdop- 
omepxKamlux dpakuni mo Merony Ulmuara — Tanuraysepa (*). PagquoakTus- 
OCTh OTICIbHbIX PPAakUMH OMpesesiacb B MarHesHaJIbHbIX OCamKax. B 9TuXx 
Ke OCaKaX MPOMSBOMJIM aHawMTMyecKoe ONpezeteHHe docdopa Mo MeToLy 
Pucke — Cy66apoy (9). WurencusHocTh OOMeHa XapakTepH30BaJIN BeMU- 
io yMebHO paqMoaKTMBHOCTH (4uCIO MMNybCoB B MuHYyTy a 1 y P). 
3 pale TaONHIL MpHUBeeHa BeJMYMHA OTHOCHTEJIbHOM YAeJIbHOW PaMoaKTHB- 

yucao uMn/MuH /y P gocdonpoTenHoB 

YHCJIO HMI/MHH/ Y HeOpraHu4. BHYTpuKJeTOUH. P ° 


B nepBblX OMbITaX Obl MPOW3BeMeH CpaBHUTeJIbHbIit aHaH3 CKOPOCTH 0O- 
feHa Pa3IMYHBIX OeKOBLIX (pakuMi mMosra, Comepxallux dochop. Brita 
IOMTBep2KMeHa YCTAaHOBJeHHaA paqoM apropos (', '°) BbicoKad paqMoakTuB- 
(oct MII mosra mo cpaBHeHMio c paqMoaKTuBHocThwO PHK uw JTHK. B apyx 
MIbITAX MONCH CJeMyIollMe BeJIHYMHbI WIA YAeJIbHOM paHOaKkTMBHOCTH 
B umn/muH/yP): B neppom ®I1 284; PHK 17; HK 3; Bo Bropom ombpite 
PIT 406; PHK 57; THK 27. 

TlockouKy pagMoakTuBHocTb PII 3aBsucuT Mo MeHbINeH Mepe OT ASyx 
bakTopos: |) cKopocTw OOMeHa STHX COeCIMHeHHH 2) c@KOpocTH IIpOHHKHO- 
eHna P22 u3 cpelbl B KileTKH Cpe30B, OKA3aIOCb HeOOXOAMMBIM BO BCEX 
IBITAX OMpeMeATh PaHOaKTHBHOCTh BHYTPHKMeTOUHOrO Heopranuyeckoro 
boctbata. ITO MaBasO BOSMOXKHOCTb HCKJIOINTb NOTpeuIHOCTh, KoTOpaA MOT- 
fa UMeTb MeCTO, KOTLa MOM BIMAHHeEM TeX WIM MHbIX YCJIOBHH USMeHsAJACb 
[POHUMaeMOCTh KeTOUHOK OOOJIOUKH IO OTHOLICHHIO Kk cbocqopy. 


[OCTH — OTHOLUICHHE 
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Camoe IpaMoe OKa3aTepeTBo yuacTua PI] B O6OMene Wa ObI ONBIT, 
KOTOPOM CpaBHMBaJlacb Obl pawMoakTuBHOCTb OI, BpiqeeHHbIX Noce HHKY- 
6alun c pacrBopom P*? npu PusHoJOrMyecKUX YyCJIOBHAX, C PaHOaKTUBHO? 
CTbIO STON (bpakIMu, NOMYYeHHOH U3 cpe30B, (PHKCHPOBaHHbIX TPHXJIOPYKCYyC- 
HO KHCOTON LO MOOaABKU pakMOaKkTHBHOTO pacTBopa. OmHaKo Taka MocTa- 
HOBKa OI[bITa OKa3aJlaCb HCBO3MOXKHOU, TaK KaK He yaBaJIOCb oat 
OOaBJICHHbI K OOpaboTaHHbIM TPHXJIOPyKCYCHOH KHMCIOTOK CpesaM PpacTBG 
P32, Mynepasbublit (boctbaT HeEM3MeHHO 3anpxA3HAI chocpompoTeHHoBy1o pak: 
IHIO HW OOYCJIOBIUMBa ee BbICOKYIO PalMOaKTHBHOCTb, ITO yACTO MeTOAMYe- 
CKOe 3aTPYRHeHHe 3aCTaBHJIO HEKOTOPbIX ABTOPOB YCOMHHTbCA B peaJIbHOCTH 
camoro cymecrBopaHHa I] (*), Mcnomb30BaB OTMbIBKy Cpe30B XOJIOAHBIM 
(USHOJOPHYeCKHM pacTBOPOM WO PUKCaWnH UX TPUXJIOpyKCyCHOH KHCOTONI 
MbI HOJLYYHH BOSMOXKHOCTb B 3HaUHTeJIbBHOM Mepe OYMCTUTS (POconpoTenHo: 
BYIO (PpakUMIO OT 3arpxAZHAIOWero ee MHHepasbHOrO (pocdbaTa uM yCTaHOBATH 
pA 3aKOHOMepHOCTeH ee OOMeHA. | 

B KayecTBe OMHOPO 43 CNOCOOOB OCTAHOBKH (PepMEHTATHBHHIX peakiluls 
MBI HCIMOIb3OBaIH BOSLeHCTBHe HH3KOH TeMMepaTypbl. KourpoubHble T1po6pi 
Cpe380B XpaHHJINCb B COJIEBOM pacTBOpe Ha JIbAy, B TO BpeMA KaK OMBITHHIC 
HHKYOMpoOBaucb pu 37°. OOpruHoe BpeMa HHKyOanHA CocTaBsAsIO 60 2 
Oxa3aslocb, 4TO IPH HH3KOM TeMMepaType CKOpocTb MpoHHKHOBeHHaA P%? 
KJIeDKY 3aMeTHO CHH2KaeTCa, HO HHTeHCHBHOCTb OOMeHa OI] yMenblllaerca 

3HAUNTeJIbHO OOVvIbIMeH Mepe 
Pao waa at He MO2KET TOJIHOCTbIO ObITb OT+ 
Ynuenubpuaa patvoakKTHUBHOCTh OI] u we- HeceHa '3a CUeCT CHHOKCHH'A KO | 
opranny eckoro ID TROUT Oe suejee Te HKY- jywyecTBa MeueHOrO MHHepauJb 
aes a meh Ve p) EP ates Horo docdata, Mocrymaromlert 
. B KeTKy (cM. Ta6. 1). 


Herp OOP On Onocure ya V3 ta61. 1 BU_HO, YTO B TK 
Ne paqwoaKTHBH. BpeMA Kak paj\HOaKTHBHOCT! 
Saree — |) HeopraHuyeckoro docdata 

0° 37? | 0° 87° 4) 0A ae KOHTpOJle (MHKyOaunA pH O°) 


IpHOJH3uTeIbHO B 2 pai 
. MeHbIIe, 4M B ONbITe (HHKY- 
a | ore | a | a) | 0.18 | 0.38 Gautam npu 37), coomeremsy 
SUS AIMOIS Sy 27 aed Zon e009 Oro) jolladA pasnuia B PpaqwOakTHB 
290 | 460 LO ATO O Asal eOraT HocTH OI] sHaunTebHo OouIb4 
200 | 410 | 100 | 210 | 0,40 | 0,50 we. Sra cepua onbiron jana 
YOeCUTEIbHOe MOKAZATEIbCTBE 
peaJIbHocTw cyulecTBopaHua DPI] u Ooo CKOpocTH ux OO6HOBJeHHA pHi 
usnonormueckux ycoBunx. B caMoM jee, ecu Obl peub Ula He O cneny- 
(buyeckol (bpakuuu, xapakTepH3yloulelica BbICOKMM YPOBHeM OOMeHHHIX mpo-+ 
IeCCOB, HO O HaJIMYHH HEOTMbITOTO MHHepadbHOoro cbocibaTa, TO pasuoaKkTuB- 
HocTb OI] npu pa3sIMYHbIx YCIOBMAX WOJKHA Obla Obl NOMHOCTHIO COBMALaT 
C TAKOBOH HeopraHuyeckoro (pocbaTa HWM ObITb el MponopimHoHabHO;i. 
B onpirax Ke Oba OOHapyKeHa CYUCCTBeEHHaA pasHutla MexkLy OOMeHoM PII 
WM KJleTOUHOrO HeopraHHyeckoro (bocibata. Ora pasHua ele GONee YeTKO BHI-: 
ABUACb B TEX YCNOBUAX, KOMLa MHKYOUPOBaHHe Cpe30B MPOH3BOMIOCb B IIpH- 
CYTCTBUM Pa3JIHUHbIX BeELLECTB, BJIMAIOMLMX Ha OOMeCHHbIe peakiuu. ! 
HisBecTHo, ro HOPMaJIbHOe (byHKIMOHMpOBaHNe MOSrOBOli TKAHU Tpe6yer 
MOCTOAHHOPO MIpHTOKa PyOKO3bI — MO3r 4pesBblyaHHO YyBCTBUTeeH K MOHH- 
*KeHHIO COfepsKaHUA Caxapa B KpoOBH. BprKsoueHNe POKO3bI 43 Cpesbl, B KO- 
TOPO MHKyOUMpPyoTcsA Cpesbl, BeMeT K PE3KOMY CHM2KEHHIO PawMOaKTHBHOCTH 
@II u OfHOBpeMeHHO HECKOJIbKO CHMKaeT PaqNOaKTUBHOCTD HeopraHwyecxoro| 
boctpata (cm. puc. 1), IlocmenHee o6cTosTebCTBO CBA3aHO C pacnakom opra-. 
HHYCCKUX POCPOpHEIX COeMHeHHH, B pesyJbTaTe Yero CofepxKaHue Heopra-| 
Huyeckoro P B KjleTKaX, HHKYOMPOBaHHbIX B Oe3rJIOKO3HOL cpeke, 3HauMTeWb- 
HO BO3pacTaJIO, a pafMOaKTHBHOCTb ero Majaua. 
NaCN, yrueraioului KeTouHoe WbIxXaHve, 3aTOpMarkKuBaeT H OOMeH IT 
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Oks W bo eS 


M. pac. 2). B caa3u c 9THM CuleqyeT YNOMAHYTS, UTO IPH yBedM4eHuM Map- 
aJIbHOTO MaBJIeHHA KHCOpoqa B rasoBoH dase oO6menH PII ycumupaaca, 
YeM CBUCTeJIbCTBOBAIO YBeIMYeHHe PalWOaKTUBHOCTH STHX COeMUHeHHit. 
TO Ke BpeMaA OOMeH Heopranuyeckoro P He nosBeprasica KaKHM-JHO0 u3- 
H€HHAM HH B MpucyTcTBuu NaCN uu B atmocdepe Op. 


6 
nf/muH YP gq @ 
2 amn/munyP 
S 600 a a 
Ss 
S 
Ss 
< 00 > 200 
S & 
S200 © 09 
S S 
Ss 
cay 
3 0 
‘ 0 w 
uc. 1. Bananue q00aBKH rIOKO3EIHaHH-° Puc. 2. Jipixanne cpes0B Mosra u O6- 
CHCHBHOCTb OOMeHa PII. J —c rawKos30i, MeH (ocdompoTeHHoB B MpucyTcTBHU 
— 6e3 rIOKO3bI. a — HeopraHuyeckuhn P, 10-2 M NaCN. 1—c raoxo30hH, 2— c rato- 
6 — OTl Ko30H+10-? M NaCN. a— Heoprannue- 


cKxuh P, 6 — PI] (unKy6anua 30 Muu.) 


CileqOBaTeJIbHO, BO3MOXKHOCTb HM MHTeCHCHBHOCTb IpoTeKaHHaA B KJleTKe 
HCJIMTCJIbHBIX IpOWeccoB ompeedaeT H OOMeH OI]. Oro xe NOATBeEpAMJOCb 
OUbITaxX Cc elCTBHeM HapKOTHKOB — ypeTaHa u dbeHusypeTaHa. B KOHIeH- 
AIMAX, He JeMCTBYIOINMX Ha WbIXAHWe KJIeETOK, OHH He OKa3blBal0T BJIMAHHA 
Ha oOMeH OJ]. Hanporus, yrueraiolve AbIXaHve KOHICHTPalHH STHX Be- 
SCTB pe3KO TOPMO3AT MpeBpallleHHA 9TOM PpakuNH OejKOB. 


umnjmun-pP @ 


2000 Umn/muny P 
| @ 1600 
QQ 
eS y IS 
cS S 8 
3 200 s & 
x % S 
8 s § 
PS S Si 
—& 6000 // S 
iQ S us) 
eS > fe 

4000 100 S 


42 


, A_ gy 
1 2 0 20 0 40 mun, 


Puc. 3. J[prxanue cpesoBp mosra Hu 00- Puc. 4. Bauaune rayTaMMHOBOK 


Men dociompoTenHoB B  TpucyTCTBHH KMCIOTbI Ha OOMeH docdompo- 
40-4 M DH®. 1—6e3 TH®, 2—c 10% TeHHOB. 1 — c raloKo30H, 2 — 6e3 
M JLH®. a — Heoprannyecknk P, 6 — OIl PUOKOSbI, 3 —C PyTaMMHOBoH 


KUCIOTOH, 4—c rawKo30K + 
-- TAYT@AMMHOBAA KHCIOTAa. A@— 
nHeopranuyeckuh P, 6 — Il 

Tipeacrapasasio wHTepec yCTaHOBHTb, KakOH HMeCHHO BHI ST eae 
olleccoB HeOOXOAHM AWA NoLepxKaHuA HOPMAJIbHOPO YPOBHA o6mena PII; 
TAHOBUTb, BCAKOe JIM OKMCeHHe, MpoTeKalollee B KJeTKe, ABACTCA B ITOM 
pice addexruBHbm. Vicnojmps0panve BelllecTBa, paspbiBaroulero ae 
KY okucseHHeM uM Cocopu.INpoBaHveM, — napanunutTpodenona (J pe 
) LU350 


YOeCMUTeIbHO MOKasao HastHune TeCHCH OOycJIOBMeHHOCTH OOMeHa MII ¢ 
XPAHHOCTbIO. MeXAHH3Ma OKHCJIMTeIbHOrO GocdopusMpoBaHnA (CM. pHc. 

IIlpu coxpaneHnn WHTeHCMBHOrO AbIxanua B MpucyTcTBun LH® oOmen 
OKa3aJICA Pe3KO CHM2KeHHbIM. EcrectBeHHO OblJIO CleaTb 3aKsIOueHHe, 
o6mMen OT] cpa3saH He CO BCHKHMHM OKHCJIHTeCJIbHbIMH MpeBpallleHuAMH, 
JIMIIb C TEM, KOTOPbIe BbISbIBaIOT 9CTepu*uKalMIo HeopraHMyeckoro doc 
Ta U HakoMleHve MaKpoopruyeckux PocdopHbx coemuHeHH. KocBpeHHoe c 
JLeTeJIbCTBO B MOIb3Y STOPO MpeANONOReHHA ObLIO MOJyYeHO B OMMbITax C BC 
meficrpuem NaF. Cormacno janubim Bamaxa u Itpay6a (!!), NaF B Konue 
tpauun 0,01 M nonnocrsio yrHeraeT cuHte3 AT® cpe3amu Mosra. B nam 
OMbITaX Ta 2Ke KOHUCHTpauua TOpMosuT u OOMeH OTT. 

IlocueqHul paszem padorTel Obl MOCBALIeH HUCCJIeLOBaHUlO posIM rsryTa 
HOBOH IKHCJIOTHI B OOMeHe PII, UspectHo, uro rulyraMHHOBaA KUCIIOTa — et 
CTBCHHaA AMHHOKMCIOTA, MOMBepralollaAcA OKHCJICHHIO B HeEPBHbIX KJIeTKE 
Tosaratot, YTo OKHCJIeHHe PIyYTAMMHOBOM KMCJIOTHI ABJIAeTCA OHUM U3 HCTC 
HHKOB SHepruu AWJIan MOsroBoH TKaHN. J[bIxanHHve B MpHCyTCTBHH 9eTOrO CY 
cTpata uleT Wake ¢ OovIbileli MHTeHCHBHOCTDIO, YeM Ha TyoKose (17), B 
WHX OMbITAaX PMIyYTAaMMHOBAA KHCJOTa He TOJIbKO He CTHMYJIHpOBada OOM! 
OJ], Ho HeckoubKO 3aMeasa ero (cM. puc. 4). 

Ha ocHoBaHHu TIpOBeeHHOTO UCCIeMOBAHHA MOXHO YTBEPKLaTb, YTO: 

1. OI] npegcrapasior co6ok peasIbHO CyUkecTBYIOMLy!O (PpakH10 OesIKOB 
BeIIeCTB, XAPAKTePHSYIOULYIOCA OMPeAeJCHHbIMH 3aKOHOMePHOCTAMH OOMe 

2. Cxopocrb mpespamtenui PII mpepocxogzuT TakoBylo Jipyrux Geko 
(ocopHbIx COeHHHEHHH, B YAaCTHOCTH HYKJICMHOBbIX KMCJOT. 

3. O6men OI] sasucur oT mpoTeKajoulux B KJIeTKe OKMCJIMTeJIbHbIX TT] 
weccos. Bee BosfelicTBua, Hapyllarollue HOpMadbuoe AbIxaHHe (NaCN, Ha 
KOTHKH), 3aepxKuBaloT oOmeH OII. 

4. UntrencuBHocTb o6MeHa OI! B nepByio o4epeb CBA3aHAaA C MeXAHH3M 
OKHCJIMTeMbHOrTO cbocdopumMpoBaHun. B mpucyTcTBHH Aa OKMCJIMTeJIbHO 
thocdopumupopaHna (JIH®), Hecmotps Ha COXpaHeHve yPOBHA AbIXaHuaA, © 
Meo OI pe3ko cHw2KaeTCaA. 

5. B kauectBe cy6cTpaTa, OKHCJleHHe KOTOPOrO CBA3aHO C OOMeHOM } 
MOXKeT CJIVYKUTb FIIOKO3a, HO He PIyTaMHHOBaA KHCJOTA. 


Vuctutyt Onoxumunu um. A. H. Baxa lloctymuso 
Akayemun Hayk CCCP 27 1 1954 


LIMTHPOBAHHAS JIUATEPATYPA 
OB, Pusvon. RypH. CCCP, 39, Ne 1, 1 (1953). 2 J. NOD} 
. Indoe, R. M. Smellie, Biochem. J., 49, XXXVI (19% 
id os. C. Frazer, W. C. Hutchison) ibid.e4onecie 
; alvet, J. Cell. Comp. Physiol., 34, 451 (1949). 5R. J. Ro} 
tf; HA. De Luca, K.P. Strick lan Ge Reder) Proce al irae te ra 


nson, 5S. Albert, J. Biol. Chem., 200, 325.(1952). * Hy: Micll wa 
., 49, 382 (1951). AGE Sreiismiclin Sy Winamilin anise, iy iBkal, Cis 
161, 83 (1945). * C. Fiske, V. Subbarow, ibid., 66, 375 (1925). 10 Al J. i 
muels, L. L. Boyarsky, et al., Am. J. Physiol., 164, 1 (1951). MI. A. P. BI 
tee Sera News at Se ee 17.(1953),." A. Hatiis, a6 vice 
Ce. - Messer, Nature, 168, No. 4282, 214 (1951). 3 4c Anh, ibij 
161, No. 4082, 128 (1948). ree Wenikgechldel SA a 
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AXHMHYECKAA TEXHOJIOL‘HA 


Jleiicrsutesbybiit uieh AH BCCP M. A. BESBOPOJLOB u M. B. ®EXHEP 


| 

| 

) XHMMMYECKOE MCCJIEMOBAHHE PYCCKMX CTEKOWJI 
| XI—XIII BEKOB 

) 


__IIpu apxeosornueckux packomKax pyccKux ropoquu, uv kypraHop XI— 
JII BB. BcrpevaioTca TpH Bua CTeCKIAHHDIX u3LeMi: Opacaernl, 6ycbI u 60- 
abt ('). XuMwyecKoe H MUKPOCKOMMYeCKOe usyyeHHe pyccKoro 6pacuera 
II b., HaliqenHoro mpH pacKonkax epeBAHHBIX MocTpoeK B 3aMKOBoli rope 
Tpoguo, 6bim0 ommcaHoO OMHHAM M43 Hac HECKOJIbKO eT Hasan, (2). B Hactos- 
[eH CTaTbe H3IO2%XeHbI pe3syJIbTaTbl XHMHYeCKOrO HCCeMOBaHUA Oyc u 6oKa- 
OB pyccKoro usroToBJeHHa XI—XIII sp. 

Bycbl OTHOCATCA K YHCJY BeCbMa PaCMpOCTpaHeHHbIX 2KeHCKUX ykpallle- 
wu ApenHeh Pycn. M3roropseHuble u3 AHTaps, U3 MpHPOMHEIX MuHepasos, 
3 IBeCTHOTO CTeKJIa, a TaK2xKe H3 OeclBeTHOPO CTeKJa, c OulecTallelH MeTau- 
MYeCCKOH MpOKMaqKOH, OHH BCTPeyaloTCA B 3HAYHTeIbHOM KOJHMYeCTBeE IPH 
pxeouvlorMyecKuHx packomkax B Kuepe, Hosropoge, Crapo Pasann, Jlanore, 
emoo3sepe, Mockspe u Apyrux ApeBHepyccKux ropogax. IlopcemMecTup! u OOEIY- 
bl HaXOWKH Oyc WB MepeBeHcKux KypraHax XI—XIII Bs. Tak nanpumep, 13 
76 >*KeHCKHX NorpeOeHuli, packonaHHbix B MuycKkon o6u., B 145 Oniiu Hali- 
CHbI pa3vIMuHbIe Oycbl; v3 124 »%xeHCKHX NMorpeOeHHH, MCCeMOBaHHbIX B Ka- 
yxKcKOH o6., 93 comepxKatu OycH; u3 33 Takux %xe MorpeOeHnit Kaaunnn- 
KOU OOJI., HHBCEHTapb KOTOPHIX xpaHHTca B TocyapcTBeHHOM MCTOPHYeCKOM 
ysee (B Mocxse), B 20 BcTpeyeHbr Oycnl. 

B Te BpemeHa Oycbl BXOAMIH He TOJbKO B COCTAB OrKepeJMH, COoMepxKaB- 
[MX HHOra HeECKOJIbKO JeCATKOB pa3sHooOpa3sHbIx MO opmMe U MarTepHauy 
YCHI, HO, MOBHAHMOMY, HCMOb3OBaIMCb HepeZKO HW B KaveCTBe ITYTOBUIL. 

Heo6xo4MO OTMETHTD, YTO B APeCBHEPYCCKUX Kypravax CTeKJIAHHbIe OyChl 
ACICHHO Ipeobalaiwr Hak Apyrumu rpynnamu Oyc. B KastyxcKkok O6/., Ha- 
PHMep, CTeKJIAHHbIe Oycbl cocTaBssioT 67% oT oOuero YnCa HalieHHbIXx 
yc, B Muxexoit 83%, B ApocaascKon 88%, a B KamunnucKon 89%. 

Jlomroe BpeMa CuNTaIH, ITO Gycbl M3 CTeKa He NpekcTaBJAIOT Cobol Mpo- 
YKTa OTCYCCTBEHHOPO MPOH3BOACTBA, a ABJIAIOTCA OAHUM M3 IpeAMeTOB BBO3A 
Bocroka. OmHako MaccoBble MOBCeMeCTHbIe HaXOJIKM CTCKJIAHHBIX Oyc B Me- 
SBeHCKUX KypraHax XI—XIII BB. HW B KYJIbTYPHBIX COAX TpeCBHEpyccKUXx 
POMOB MeNaoT ITO MpeMMoMOAReHHe HECOCTOATCJIbHBIM HM 3aCTABIAIOT, Ha- 
DOTHB, IIPH3HaTb, YTO B ApeBHel Pycu cyulecTBOBasIO COOCTBeHHOe Mpou3- 
ICTBO CTCKJIAHHBIX Gyc, TeM Ooslee YTO TeXHMKa M3POTOBJICHHA Pa3HOLBeT- 
oro cTeKJa 6blvla Tora H3BeCTHA, Kak 3TO ZOKa3aHO packonKaMH B Kuepe, 
octpome, Kosoqa%xuHoM uv Ha PalixoBenkom ropoguute (**). 

IIpousBogcTBo 6yc H3 UBeTHBIX CTCKOJI HaXOMMJOCb, NOBMAUMOMY, B pssle 
POMCKHX WeHTpoB Pycu, OTKya OHM IWHPOKO NPOHMKaJM B WepeBHIO; C yc- 
\HOBJICHHEM MeCTHDIX OCOOeHHOCTel CTeKJIAHHEIX Oyc 97TO Mpesnoso*Ke- 
fe TlosyaHT HOBOe MOKasaTetpcTBo. KoneuHo, He UCKOUaeTCA TAKKe, 
PO YaACTHUHO HeKOTOPble BHAbI Oyc MOrIM ObITb MPHBO3SHMbI H3-3a IIpe- 
aI0B Pycu. = 

IIpu paspellieHuu Bompoca O MeCTe H3POTCBJICHHA CTCKJAHHBIX 6yc OOJIb- 
oe 3HaueHHe UMeeT HX PU3HKO-xuMHYeCKOe U3yyeHHe. OHO LaeT MmpemcTaBule- 
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HHe 06 HX COCTABaX, O CbIPbeBbIX MaTepHaJlaX, MOTPeOHbIX JIA H3rOTOBJIeH 
6yc, O KpacuTeIAX JA NOJYYeHHA WBeTHBIX CTeKOJI, a TaK?Ke O TeXHOVIOM 
MPOHW3BOACTBa HX. 

B ta6a, | abl pe3ybraTbl XHMMUeCKOTO aHaH3a YeTEIpexX OOpasil| 
UBeTHBIX Oyc, HalieHHbIX B kypraHax KanununcKon 061, XI—XIII sp. 


TaoOauna j 


XUMHYeCKHEe AHAAN3SH OOpazsnHoB pyccKkoro cTtekaa XI—XIIl B 
(aHamuTHK 3, Tl]. BuabtiokoBa) 


Bycpl 
2 Ne 22 
eo o aJl, oO3spea 
KomnoneHTbi Dae aw NM 23 ne ee sei Hers Bey Geansent 
x Z 
pen ad Freebase Se sacHEANG Bad NpospaunHasr HELE 
SiO, 33,68 57,49 92,90 Homi 58,05 
Hea \ 1,72 0,80 0,90 0,99 
Fe,0, fee 0,24 0,38 0,34 
CaO 0,25 0,74 4, 24 0,42 ASS 55)7/ 
PbO 60,36 24,67 Do ,o1 DABS PA 
MgO 0,13 0,20 0,05 0,16 
CuO HET os Delle) HeT 
Cu,O 0,63 HET HeT ¥ 4 
Sb,03 HeT CIE LbI CJC bl 4 
CoO 3 — 0,04 és 
Mn,.O, A — — 1,96 MnO=0,74 
P20; 7% HeT HeT CHEMI 4) 4 
SO; 0,37 0,86 1,14 0,53 0,33 
K,O 0,54 14,73 14,48 14,44 13,35 
Na,O 0,73 0,18 1,02 0,93 0, 20 
x 100,02 99,88 99,78 99,13 100,34 


O6pas3en Ne 21. BycuHa npu3smatuyecKkor (popMpt, BbITAHYTAaA, H3 i 
TIpospauHoro MeyeHOUHO-KpacHoro cTeKJIa, AMHOH oKoO 1,2 cM, Bycet 
Takoro CTeKa YCJIOBHO Ha3blBaloTCA B apXeOJIOrHH «MaCTOBbIMH». 

O6pasen No 23. Bycuna wapoo6pasHolt dopMp, pyOuaTas, WuaMerpc 
1,3 cM, NpospayuHaa, CBeTJIOMKeNTOFO WBeTAa. 

06 pase Ne 24. Bycuna cocrouT u3 ABYX COC@IMHEHHBIX BMeCTe KO 
IeBHHbIX OYCHH, Tak Ha3blIBaeMasd «ABOlHad», HMeeT WHametTp 0,6—0,9 ¢ 
[per ee rowy6opaTo-3e/leHbIi. CTeKIo mpospauHoe, 

Oodpasexn Ne 25. Bycuna HenpaBybHo OKpyraol dopMpI AHamMerTpe 
1,1 cm, TemHoduoueToBoro WBeTa, MpospauHas. 

Kpome riccremqoBannad Oyc, OblI MpOM3BeeH XHMHYCCKHM aHaJIM3 OCKOUL 
cTeKIAHHOrO OoKara XI—XIII Bp. us packonox Bb. A. Ppt6axospa B Barurop 
ne (oxowo Kuesa). B. A. Ppt6akop muller, Yro MpH eno pacKomKax B yiKa3a 
HOM MecTte B 1935 r. uM ObIJIO HaliqeHO OKOO COTHU JHU OT TaKUX OOKadIC 
B OOJbINMX KOJIMYeCTBaX OHH OblIM TakxKe OOHapyxKenb! B Kuese u gzpyn 
FOKHHIX Noposax (7, §). Ockook 6oKaa B TOHKOM cJl0e OecIBeTHbI, B TO 
me — B TOpell — CJlerKa *KeJITORAaTHIM, PesyJbTaTbI aHadH3a CTeKIAHHOPO E 
Kalla Janbl B Ta6m. 1, o6pasen Ne 22, 

ConocTaBsIAd aHaJIM3bl NATH CTeKOJ, TIPHBeeHHbIe B Ta6us. 1, MoxHO ¢ 
HeCTH HX 110 CocTaBy K Tpem rpynnam. IlegyeHouHo-KpacHad HenpospayuH 
Oyca M3roToRJeHa U3 MHOTOCBHHMOBOPO CHIMKaTHOPO CTeKIa, OCHOBHaA Mac 
KOTOPOrO COOTBeTCTByeT IpHMepHo coctapy 1PbO + 2SiiOs, Cymma OKHCH CBY 
la HW KpeMHe3zema paBusaetca 94,04%, ocrasIbHbIe KOMMOHEHTHI UMeIOT NOR 
HeHHoe 3HaueHHe. OxpacKa CTeKJIa 3aBMCHT pee Bcero OT 3aKHCH Me 
(Cu,O) mu 3aTem oT oKucu xese3a (Fe,O3). Henpospaunoct cTekma MOx 
OObACHUTh TeM, YTO 3AKHCb MEM HAXOUTCA B COCTOAHHM JIMKBALUH B CTé 
JIMHHOM PaciiaBe B BYe Me/IbualilNMXx KalleJb, BbISbIBAIOILMX OKPacKy B 
paxeHHom csete (%,!°). Jina u3roToBseHud STOO cTeKJla ObIIH MCMOb301 
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dbl KBapUeBOBbIN TecOK WM OKUCb CBHHILA. Jia okpacku Obluiu BBeeHBE 
TONONHUTEIbHO B HeOOJIbIUHX KOJIMYeCTBAX COeCNHHeEHUA Me MH 2KeNe3a. 
UcrajbHbie KOoMnOHeHTEI (A103; TiO; CaO; MgO; Na2O; KO; SOs) Bourz 
3 CoCcTaB CTeKIa 3a CYeT TIpHMecel, HAXOJMBIIMXCH B OCHOBHBIX CbIDbeBLIX 
waTepHasiax. 

Bokawl usroToBeH 3 KasIMeBO-H38BeCTKOBOTO CHJIMIKaTHOrO CTeKJIa. aa 
8aPKU eFO Obl UCHOMbSOBaHbI KBapueBbIit MecoK uw 30Na pactenul usu mpe- 
BeCcHBIX Nopon. IlocenHaa, Kak MsBeCTHO, UMceT 3HaUMTe/bHBIe KOuMUeCTBA 
OKHCH KaJIbIlM, OKUCH KaJIMA HM OKMCH MaPHHa, a TaK2Ke HeKOTOpPOe cosep- 
Kane MATHOKHCH ociopa, OKUCH Maprana, CepHoro aHruApuma U Apyrux 
KOMMOHeHTOB (11). Tak Kak KOJIMYeCTBO MaATHOKHCH ocdopa B cTeKJAHHOM 
Sokaste Rocturaer 4,41%, TO MoxHO JoONycTuTb, YTO B COCTaB LIMXTbI, TOMU- 
MO TleCKa H J[peBeCHOH 30JIbl, OblIa BBeMeHa B HeOOUIbILIOM KOJIMUeCTBE TaK- 
*Ke KOCTAHAA 301A. 

_ OcoOnlit wHTepec MpekcTraBAI0T CTeKIa, H3 KOTOPEIX H3TOTOBJIeHEI 6yCpI 
NeNe 23, 24 “4 25. OnH MpuHaiexaT 0 cBoemy xuMMYeCKOMy CocTaBy K 
OMHOH rpyltie MH OTHOCATCH K KaJIH@€BO-CBHHILOBBIM CHJIMKaTHbIM cCTeKaM. 
OcHopHax Macca cTekKlla 9THX G6yc CcOOTBeTCTByer MpHMepHo cocraBy 
IK2O-1PbO-5SiOs, smexamemy B mone cumuKata 1:1:4 cucrembt 
KO — PbO: SiO», (!?). Cymma K2,O, PbO u SiO», papua B atux crekmax 
92,89—96,89%. JIuKpumyc CMecH KOMMOHEHTOB, COOTBeTCTBYIOMel aHaJH- 
sam NoNo 23, 24 u 25 mexuT, BepoaTHO, B Mpememax Temnepatyp 750— 
800°. Sto roBopHT O JerkOMMaBKOCTM CTeKOJI, H3 KOTOPbIX M3POTOBJIEHDI 
CBeTOKeJITad, POMyOoBaTO-3elleHad HM TeMHOduoseropaa O6ycpbl. Tlomumo 
KBapleBoro lecKa HW OKHCH CBHHIa, WHXTbI STHX CTeKOJ COMepKaH Moral, 
6e3 KOTOpOrO HX HeJb3a4 OblwIO Obl cBapuTb. B maHHoM c/yuae UCKNOUAaIACb 
BO3MOXKHOCTh IIPHMCHEHHA 3O0JIbl, TaK KaK BMeCTe C MocJeqHeH OblIO Obl 
‘HeH30€2KHO BBEJCHO B CTCKO 3HAYMTeCJIbHOe KOJIMYECTBO OKHCH KaJIbIlMA, YTO 
TIpOTHBOPeuHT aHaJM3aM. 

 TlpoussomcTBo noTalia IpuHaliexano K CTapeHWIHM WM CaMOOBITHBIM IIpo- 
‘M3BOCTBaM, BO3HHKIIMM Ha Pycu (1%). II. M. JlykbanosB ornocuT ero BoO3- 
HMKHOBeHHe «lO KpaliHeli Mepe K XV sexy» (!4). Ha ocHoBanun Halllero 
XMMMYeCKOTO H3yYeHuA OyC HeTb3AH He MPHATH K BHIBOLY, UTO MPOM3BOACTBO 
oTaura ObluIo u3BeCTHO Ha Pycu yxe B XI—XIII Bs. Oror BbIBO_ BMOuHE 
ompaBAbipaercA HU TeM elile, YTO TaKOH POJCTBEHHbIN MpOMbIcel AA NoTall- 
HOTO IIpOMSBOMCTBA, KaK COseBapeHHe, BOsHHK Ha Pycu, no II. M. JlyKpauo- 
Bey, 6 XII _p; (1°). 

Oxpacka cBeTiomeron OycuHpl (Ne 23) saBucuT oT xeJIesa, HaxoNsAlle- 
roca B CTeKJIe B (OPMe OKHCH, H, BEPOATHO, TakxKe OT COeAMHEHHM Cepbl, 
OKa3aHHBbIX B aHalu3e B Buse CepHoro aHrugzpunza (0,86%). 

CremuaJbubix KpacuTesiei pv Bapke CTeKla Wa 9TOM WedM He BBOAH- 
jM — OKpacKa CTeKJla MOyuvsacb 3a C¥eT TIpHMeCcel K OCHOBHBIM CbIPbeBbIM 
MaTepHaslaM, rilaBHbIM oO6pa3om K mecky. Hanuuve cepHoro aHruypula B 
o6pasmax NoNo 23, 24 u 25 MoxHO OObACHHTb IPHCYTCTBHeEM B TOTallle CyJIb- 
cbata Kalua (a Takxe OTUACTH CybpaTOR HaTpusA Kalba), KOTOPble He 
mpopearupoBadM LO KOHWa © APYrHMM KOMMOHEHTAaMM UIMXTbI W3-3a CpaBHU- 
TeJIbHO HeEBbICOKOM TeMMepaTypbl BaPpKH HM OTCYTCTBHA BOCCTAHOBUTeEIeH B 
cmecu. Toumy6oBaTo-3eeHbiit upeT OycuHb! Ne 24 064a3aH MpHCyTCTBHIO B CTeK- 
we J[BYBaJIeHTHOH Mequ B COUeTAHH C CePHbIM aHrHpHOM (1,11%). Cyure- 
CTBOBaIM JIM Ha Pycu pa3spa6oTKH Me —CKa3aTb TPyAHO. Tas TakoH 
OKpaCKH HYXKHBI Ob CpaBHHTeIbHO HeOOJbIIMe KOJMYCCTBA YepHOW MeAHOU 
OKaJIMHbl WIM MeMHOrO KyMOpoca, KOTOPbIMM, HECOMHCHHO, pacnowlarasM Pyc- 
ckue cTekonenbt XI—XIII ps. Oxucb KoOasbTa, Mpugaiourad cTeKy ca60- 
CHHeBATBIM OTTeHOK, Oba HMMOPTHbIM TOBapoM HM MOCTABMAJaCcb B Bue 
Kpacku U3 Upaua. Vapecruo, 4ro KpacalliMe BellecTBa ABJIANMCb OXHUM pe 
mpeyMeTos pyccKoro BBosa ¢ BocToka B XI—XIII ss. Temnoduomeronan Oy- 
cuna (No 25) oKpaliena oKkuCbIO MapraHila (1,96%), 3astexu KoTOporo pas- 
paOaTbipaluch Ha HMxKHeM J[HeMpe. ue 


CpaBHeHue aHaJIv30B Tpex 6yc — cBeTIOXeNTOH, royOoBaTo-3eJeHOH | 
TEMHOMUOeTOBOM, CXOMHBIX MO COMepxKaHHIO B HUX KpeMHeseMa HM OCOOeH 
OKHCH CBHHIa H OKHCH KaJlua, 3aCTaBAeT MpemMoOaraTb UX MpOMCXO*K eH 
43 OMHOrO MpOu3BOCTBeEHHOTO WeHTpa. | 


Benopycckui mouMTexHayeckuH MHCTHTYT Tloctynuao 
um. WM. B. Cramuna 14 I] 1954 
Munck 
TocyqapcTBeHHbl ucTopuyeckuh my3ek 
Mocksa 
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Jloknaagp Akayemun Hayr CCCP 
1954. Tom XCV, Ni 5 


XHMHYECKAA TEXHOJIOrHA 


Yaeu-koppecnonszent AH CCCP Il. ll. BYJLHHKOB u C. fr. TRECBATCKHM 
IMAHHE FASOBOM CPEJIbI HA CIHEKAEMOCTb OKHCH XPOMA 


Okucb xpoMa MMeeT TeMHepaTypy MulaBsenua 2110° (') uv mpunanmexurt 
BbICOKOOrHeYNOPHbIM OKHCJIaM. OTJIMYHTeEIbHOH OCOGeCHHOCTHIO H3eIHH U3 
HCH XPOMA ABJIACTCA HX BbICOKAA SJIEKTPOMPOBOAHOCTb, 3HaYUTeIbHO mpe- 
IMarollad IEKTPOMPOBOAHOCTh H3AeMH U3 OKMCJIOB aJIOMHHUA, OepuiMa, 
ITHHA, WHPKOHHA u Ap. YAebHOe SIEKTPOCONMPOTHBJeHHe H3LeHH U3 OKHCH 
oma pH 800° coctaBisxeT TowbKo 5—10 om-cm (2) nu mpu 1500° 0,5— 
J om:cm (°). OqHako BCJIeqCTBHe TWIOXOrO CleKaHHYA OKHCH XpoMa u3ro- 
BJIeHHe H3 Hee MPOUHbIX HM MJIOTHbIX U3feui 3aTpyaHUTebHO (3, 4), 
Haw uccseqopaHua mokasaJIM, 4TO TIOXoe cleKaHve OKHCH XpoMa Ha- 
yOMaeTCA MIpu ee OOKuUre B OKHCJINTebHON cpene. Ecatu we OOxKUraTb U3]1e- 
[if U3 OKMCH XpoMa 6e3 KHCOpoma, HaNpHMep B cpefe HelTpabHoro 3a- 
ATHOTO fa3a, a30Ta HH aproHa WIM 2%Ke B BaKYYMe, TO OKHCb xpoMa xXo- 
mo cimeKaeTca, O6pa3yA MWOTHBIM KpuCcTatIMYeckuu MaTepvan. B ra6u. | 
MBOMATCA MOJYYeHHbIe HAMH JaHHble MO CiMeKaHHIO UYMCTOM OKHCH xpoMa 
HW pa3JIMUHbIX YCOBHAX OOKUHTA. 

XUMMUeCKHH aHaJIM3 U PeHTTeHorpaduyeckoe UCCJIeEOBaHHe OOpasIloB M0- 
3aJIM, ITO COMepxKaHve XpOMa HM KPHCTaJMueCKad pellleTKa OOpas3oB, 
OX2KCHHBIX B Pa3JMUHbIX YCIOBHAX, OMMHAKOBbI. OTH WaHHble yKa3bIBaior, 
) Mp oOxKure OKHCH XpoMa B HelTpasIbHOH ra30BoH cpeye He MpOHCXOAUT 
2CTAHOBJICHHA JO HHB3INHX 
ACJIOB, HM OKUCb XpOMa Co- Ta6Oanna 1 
Beec ton Kak TAKOBAd B BU- BauaHHe Pa3s0BOHK CpeNbl IPH oOuUre 
CrsO3. Ha cCNHeKaHHe 4HCTOH OKHCH XpOMa 
OHako TIpu OOpadoTKe BO- 
4 WS3MeCJIbYCHHbIX OOpPa3IlOB T-pa oS%ura B 

OKHCH xpoMa, O0602K2KeH- 1400 1500 | 1600 
X Ha Boslyxe, OblIO OTMeYe- 
| OKpallMBaHHe BOHOM BBI- 
fx B HKeNTHA UBeT, FTO 4 Ogxar p oKuc- 
’SbIBaeT Ha MpiMcyTCTBHE muTembHolt cpene 
HOB Ile€CTHBaJICHTHOTO XDpO- H I1JaMCHHbIX 
_Tlomo6Horo ABJIeHUA He Ha- Weak. ye 49 36 48 , 96 39,83 


2. OO#«ur B Baky- 
olaloch MpH od6pa6orTKe ert ae 


° 


Yenosua o6%Kura 


MctTunHaa mopuctrocth B % 


ACJIbUCHHEIX OOPaslloB, O6O- HIpw ocTatou- 
CHHEIX B BakyyMe WIM B HOM aBJeHHH . 
ye HelTpaJIbHOro rasa. 4—3 MM pT. CT. | 46,38 13,64 11,46 


‘Ha ocHoBaHwu 93THX Ha- SB HERON 
OMCHHH MOKHO MPeMMOIO- — 3, (agor) . . «| 45,89 | 16,64 10, 50 
Tb, UTO MpHUHHOM MIOXxoro 
MKaHHA H3eIMH U3 OKHCH 
Ma B OKHCJINTe/IbHOM Cpele ABJIAETCA UACTHUHOE MOBEPXHOCTHOe OKHCIeHHe 


a XpoMa Cc OOpasoBaHveM MOHOB IecTHBasleHTHOrO xpoma. IIpu o62Kure 
F 


felitpabHO TasoBOH cpeme OKUCTeHHe OKMCH XPOMa He IpOHCXOAUT H Ce 
KaHHe IpoTeKaeT HOPMaJIbHO. 


| 4, 
WAH, rT. 95, Ned 1041 
| 


To O6CTOATeJIbCTBO, UTO XHMMYCCKHH aHaJIHS He MOKasbIBaeT 3HadHTe 
HbIX OTKJIOHCHUIT OT CTeXHOMeTpHuecKoro cocTaBa, PpeHTreHorpapryeck 
ompemesienve He aeT HOBbIX (—)a3, He MPOTHBOPeYHT MpeAMOJORKEHHIO, Tak Wh 
OKMCJIEHHe MPOWCXOAUT TOJIbKO C MOBeEPXHOCTH, COMepAaHHe BBICIIeH OKH 
HeBeJIMKO H JI@XKUT 3a WpelewaMH YYBCTBUTeCMbHOCTH YKa3aHHbIX METOJOB. | 

TIpu o62kure B HelirpambHolt ras0Bol cpeye OOpasOB, HSPOTOBJICHHEIX | 
NOpolKa OKHCH XPpOMa, HpOKaJIeHHOro MpeABapHTeIbHO Mp TeMIlepaTy! 
800—1000° na Bosmyxe, HaOsmOAaeTCA 3HAUMTeJIbHaA yCalKa (15—20%), p: 
TpeCKMBaHue U ucKpuBseHHe usmemu. TlosTomy wWeslecoobpasHo HeKOTOp) 
yacTb OKHCH xpoma (50—70 Bec.%) mpeaBapHTeMbHO OOAKUTATS, MSMCMbTa 
CMCIIMBaTb C HeO6OKKCHHO WIM HU3KOOOOKKCHHOH OKHCbIO XpOMa H H3 * 
KOli CMeCH H3POTOBIATS u3qemua. Ycamka mpH oO«xure B STOM CMyyae COCTE 
aser 5—7% u mecbopManuu usqenui He HaOmogaerca. IpeqBapuTebH 
OOKUr YacTH OKHCH xpoMa HaMM MpousBo_usica pH Temnepatype 150 
1600° u oKOHUAaTeIbUbI OOxKur u3qetuK upu 1600—1700°. Kak mpenpat 
TeJIbHbIM, TAK HW OKOHYATEIbHbIM OOAUT U3LeMi MPOMsBO_MICA B HeliTpa. 
HOW rasoBou Cpexe. | 

VH3roToBJleHHble HAMM WO ONMCaHHOH TeXHOJIOTHH TWIOTHbIe H MpOuHi 
V31eIMA H3 WAXTEI cocTraBa: 50% oKHCH xpoMa, OOOM2KeHHOH Mpu Temme! 
type 1550° B rasopol cpeme (a30T), H 50% oKucH xpoMa, 060% xKeHHOF 
nopourke mpu 800° Hwa Boszyxe, uMeIM Cilefyloulue cBolicrBa. YcanKa 
oOxKure u3hetni (oOxUr B HelirpambHol rasoBol cpene) 5—6%, oObemui 
Bec 4,27 r/cm’, nopuctocth 15,5% (npuH o6blaHOl TexHOJOrMH Hw OOm«KUre 34 
MH Ha BOSAyXe NopucTocTh 35—40% u Bprue). IIpemen npownocru mpu cz 
Tuu okomo 100 «I/cm? (pu o6ntuHOH TeXHOJIOrMM HM3POTOBJIeHHA use. 
mpeqes Mpownoctu mpu cxKatTuu oKoso 90 KI /cm?). CpeqHuhi Kkooddunmne 
JMHeHHOrO pacliupeHua (mpu TeMnepatypax 20—800°) 6,2—6,4 - 10°. 

II] 0THbIe€ H MpPOUHbIe BbICOKOOTHEYNOPHble U3AeNIMA H3 YMCTOH OKUCH XI 
Ma MQ?KHO TIpuMeHsATH: 1) B Ka¥ecTBe PyTepOBOUHDIX MATepHaJOB Mia Tes 
HM B BUe THTVeH WIA WaBJIeHUA Da3JIMYHBIX CIIaBOB MeTAJJIOB, COMep Kall 
XPOM; OYeBHHO, 4TO IPH 9TOM He GOyeT MPOMCXOAUNTh 3arpA3HeHUA CIAL 
mpHMecamu; 2) B KayecTe HCOKHCJIAIOWIUXCA HapeBaTeJIbHbIX 3JIEMCHTOB 
<OKCHIHBIX> Meyax COMpoTHBeHusA (°); 3) B KavecTBe TepMOCONPOTHBJIeH! 
IIPHPOTHBIX JIA paOoTb! MPM BbICOKUX TeMMepaTypax. 


Iloctynua10 
8 IT 1954 


UWHTHPOBAHHAS JIMTEPATYPA 


1B. &. Cmaunas, Il. 9. Caapanay, 3an. Jlennnrpan. ro 
(1050) Se Ue pect shcncuk aieHs Caeser. Neo 2, 68 (1954). ms (Robieas 
E. C. Henry, J. Am. Ceram. Soc., 86, N23 (4952). 4. C. Mamupkun, C.T. 3a 
K MH, Orneynopp, Ne 2, 990 (1928), *® W. H. Davenport, S. Sh ‘Kistl 
W. M. Wheldon, O. J. Whittemore, J. Am. Ceram: Soc., 33, No. 44, 25 (19% 
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MHoraage Axagemun Hayr CCCP), a 
neers 1954, Tom XCV, Ne 5 


XHMHYECKAA TEXHOJIOPHA 


‘ 


Tl, M. WYPBITHH u O. A. ECHH 


‘ 


O PACTBOPHMOCTH )KEJIE3A B DKKUIKUX LW JIAKAX 
(1Tpedcraeaeno axademuxom H. II. Bapourorm 8 II 1954) 


[pu uccleqoBaHuu CBOHCTB XKUKHX WWIaKOB aBTOPbI CTOJIKHYJIMCb co cne- 
AYIOWMM ABJICHHEM: Kalla 3010Ta, MOMeLeHHad Ha MarHesHToByl0 noLKJay- 
KY, HaXOfAlllylocd Ha He *KeJlesHOrO THIIA, HalosHeHHOro pacmmaBom 
FeO — Fe,Q3, cubHO O6orallatach MeTamMueckuM xeJe30m. Ilo mpome- 
cTBHu 12 muH. OOpasoBpiBasica cnuiaB Au — Fe, conepxauui 6omee 60% Fe, 

Oxa3aslocb Masee, UTO Mepexoy 2Kee3a B 300TO HMeeT MECTO HU B THPJIAX 
M3 TvlaBJleHOH MarHe3HH. OHaKO B 9TOM Cryuae ObICTpO MocTuraeTca mpe- 
ebHad KOHWeCHTpauua Fe, BesmunvHa KOTOPOH cpaBHUuTebHa Masia (~ 2%). 
Puce. 1 uimocTpupyeT cKa3aHHoe; Ha HeM H300paxKeHbI MaHHble, MosJyueHuble 
AMA Waka, 61u3KOrO 0 cocTaBy K FesSiO,. pu Temmepatype 1250° B ue- 
ThIPe OTeJIeCHHA MArHe3HabHOrO THIIA ONyCKaIHCb Yepes H3BeCTHbIe Mpo- 
M@XKYTKH BPe€MeHH KYCOUKH 30J10TA; MOCe OXaKMeHUA THA OHU U3BJeKa- 
JMCb, OTMBIBAJIHCb B COJIMHOM KUCJIOTe, B3BeWIMBAJIHMCb HU AaHaJIM3HPOBAaJIUCh, 

Tlogo6ubli 2%e Mepexom xeseza u3 pacnaBseHHoro Fe,SiO, mpoucxo,uT 
WM B XKHIKy!IO Meb. Tak, B MarHe3HaJIbHom Turse mpu 1300° uepes 15 mMuH. B 
Men OKa3zaIocb OKOIO 0,6% Fe. Hanpo- 
THB, B KeJesHOM THIvIe 3a MeHblllee 
BpeMa (0 MHH.) H3 Waka, comepxKalllero 
FeO — Fe,O3, B Meab nepeummo B 10 pas 
Oomblee KOMMUeCTBO %Kesesa (6,5% Fe). 

IIpuuuHot Ha6sromaeMoro§ sABJIeHHA 
BpAL, WM ABIAeTCA pacnan FeO ua Fe;O0, 
wu Fe npu remmepatypax HuxKe 572°. Jeo 
B TOM, UTO THreIb OXJaKaca B meu Puc. 1. Hacwimjenue 30n0Ta %*KeNe30M 
muh mo 700°, a 3satem GbICTpO 3akaH- 43 paciaBseHHOrO Fe,SiO, — Fe,O, 
BaJiCa B CTpye Bomb. Kpome Toro, Takoe ee ie Lesa agree 
apemmosoxKeHHe He B COCTOAHHM OObAC- 

HUTb peskoe PasJIMIHe KOHUCHTpalMl *%eJlesa B 30/1I0Te B CLydae 2KeNCSHbIX U 
MarHe3HaJIbHbIX THe. . 

CyllecTBeHHO OTMeETHTb, YTO HCTOUHHKOM 2KeUe3a MOET CIYKUTb Pac- 
WaBieHHbIt wyakK. O6 %TOM CBHJeTeIbCTBYIOT OMBITH C pacilaBom 
FeO — Fe,03 — SiO», Koropbiii HH B Mpolecce MpHroToBJIeHHA, HH B yCJlO- 
BUAX OIbITA He HaXOMMJICA BIKOHTAKTe C MeTaJJIM4eCKHM 2%Kese30M. Hecmorps 
Ha 970, Kalla 3010Ta, MOMellleHHad B TaKOM Wak, oOorallasach 2KeJIesOM 
MIpuMepHO B TeX %Ke pasmMepax. 

Takum 06pasom, CJleqyeT IpH3HaTb, ITO B KAMRKUX UWWlaKkax NPHCyTCTByCT 
sene30. B raaBHol cBoelt Macce OHO BPA JIM HaXOAUTCA B KOVJIVJIOUaJIbHOM., 
cocrosuun. B stom cilydae BTOpad HM TpeTbA Kall S00TA MOJIKHbI 6p Obl 
COflepxkaTb 34MCTHO MeHbIIWe KOHIeHTpalMu AKedlesa, OHAKO H3 ONbITCB CIe- 
myeT o6patHoe. Ilo sce BAAMMOCTH, xeTe3O o6pasyeT ¢ 2KHAKHM EN 

9* 104 


20° 30 60° 30.mun. 


| 
| 
j 


| 
: 


MCTHHHbI pacTBOp. ITO OGCTOATEbCTBO COBePIICHHO aHaJIOrHYHO TaBHO U3- 
BCCTHOMY SABJICHHIO MeTaJWIM4eCKOrO TYMaHa B paclWlaBJIeHHbIx Coax (').. 
3ecb YJIbTpaMHKpOCKoNMYecKHe Ha6siomeHua (7), a Tak2%Ke H3MePeHHA deK-- 
TPOMBMKyWHX cH (3, 4) yKaSbIBaIOT Ha HCTHHHY1O paCTBOPHMOCTb MeTAJJIOB} 
B pacivlaBax. 

Hyxuo [lyMaTb, ¥TO B 2KeslesHcTbIxX WviakaxX WMeeT MeCTO POMOreHHOe? 
paBHopecne: 


OHO ABJAACTCA CAC RCTBHEM HelIpepbIBHOrO OOMEHA ICKTPOHAMH MK LY! 
ATOMHBIM 2KeTe30M HM MoHaMu Fe**, a Takxe Mexay KaTMOHamMu Fe", Ero 
He OOHapyXHBaIM MO CHX TOP, BEpOATHO, NOTOMYy, YTO B NpHcyTCTBHMT 
METAIIMYCCKOFO #Kelesa OHO NepeXOAUT B WIMpOKO H3BeCTHOe reTeporeH— 
Hoe paBHopecue: 


WBS EE + Fe wer) = 3F ej) - 


KonuentTpayuA aTOMHOrO 2%Kee3sa, paciipocTpaHenHOrO B IlaKe, ompe- 
{CACTCA, OUCBUAHO, KOHCTAHTOH paBHOBecuA | 
| 

3 

a 
Fe?* 
a Whe a | 
Apert ape 
a mepexog ero B 30N0TO MAM B MeAb peryupyeTcH 3aKOHOM pacmipesze 
JI@HMA 


. a (Ap) 
Orcroja 
(Ape)? 
laze] = AL Cae 
WH B TepBOM NpHOsMKe HHH 
; % Fe2+ 3 ; 
[%Fe] = K’ terns = KB. 


HMubImMu CIOBaMu, pH 3aaHHOh TeMMepaType KOHUeHTPalluA 2KeMesa 
30N0TE OXKHA HalaTb C POCTOM OKMCACHHOCTH pacmiaBa, TOUHee, BO3+ 
pacTaTb BMecTe c oTHOINeHHeM B. 


Taoanna it 


SaBUCHMOCTb MEX AY npowneuHToM Fe un Au wOKHCHEHHOCTHI 


Wak os 
CoctaB ulwiaKa B Bec. % 
CaO Mgo SiO, Al,O, Fest | Fett ss Pore) 
— eo 39,6 18,4 10,6 1a) 48 CIE Jbl 
29,6 0,4 29,8 = 7,97 20,8 144 1,04 
49,4 16 ORO: —- Srilto 2m o 248 1,04 
== — = = Preis fl AAS 260 2,9 
415, 1 (Lael 17,64 — 12753 34,6 276 4,26 
10,59 tl AAP 34,4 — 9,54 alo G 363 4,26 
— — 7,8 — 1516 Dong 647 5 
= — —- — 7,04 71,96 7960 8,5 


OnbITL NOATBepxKAaioT cKasanHoe. B taba. | npuBeenbl pesysabra+ 
Th, MOYYCHHbIe MIA pasIM4HbIx waKoB. Ilaparnen3m mex-Ly comeps 
*KAHHEM 2KeMC3A B 300Te H BeMUMHOH B unmocrpupyer puc. 2. Pas6pod 
TOUeK OOYCJOBEH ONIMOKAaMH U3MepeHHli uM NpMMeHeHHeM ULeatbHora 
3aKOHA JLeEHCTBYIOIWNMX Macc. 
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_ Hanupie taba. 1 ornocarca K MarHe3HaabHbIM TuraaM. 3pecb npowece 
PacnpeeeHHA ATOMHOTO %XKeNe3a MEX LY WNaKOM W 300TOM CpaBHUTeJb- 
HO ObICTpO AocTuraeT paBHOBecHOrO cocTOAHUA. Hanpotus, B *xee3HbIx 
THIIAX OH MOMKEH MpOTeKaTh LO TeX NOp, NOKa akTHBHOCcTD Fe, pac- 
TBOPEHHOTO B Au, He CTaHeT paBHoli aKTHBHOCTH MeTaduMYeCKOrO 2KeNe3a *, 


% 
6 


[Fe} 


200 
(%ee2*)° 400 600 
(%Fe*)? 


Puc. 2. 3aBHcHMOCTb paBHOBeCHOrO cosep- 
MKAHUA HeNE3a B30N0Te OT OKHCCHHOCTH Ke- 
Je3HCcThIX waaKkop. 'Ulapaienu3M MeKy 


(% Fe?+)? 
[% Fe] u (0, Fee 


K comasenuio, KoappunwextT pacmpexesenua Fe mexay waakom u 
30J0TOM HeusBecTeH. I]osTOMy KOHUeCHTpallHH PaCTBOPpeHHOTO B lwaKe 
*Kese3a HE MOKET OBITb OIeHEHA. 

B 3aKm10ueHHe 3aMeTHM, UTO BO BPCMA ONHITOB HaOMOLaloch yacTHy- 
Hoe pacTBopeHHe 300Ta B CimaBax. OHO OKa3alocb TeM OovbIIe, 4eM 
MeHbIN€ OKHCAeCHHOCTbh Waka (T. e. oTHOmeHHe % Fe,O3 x % FeO). 
STo OOCTOATeEIbCTBO roBOpuT poTuB deppuTHOKM runorespl (°). CpaBun- 
TCJIbHO Malad BASKOCTb HaWIHX paciwaBoB uCKIOUaeT HM MeXaHHyeCcKHe T0- 
tepu (°). Usmepenua MexasHblx HaTHKeCHUM Ha TpaHHWax 300TO — BO3- 
myx (1180 spr/cm?), Au — Fe,SiO, (805 spr/cm?) u cnaaBa 30J10Ta C *Kee30M 
(3% Fe)— Fe,SiO, (720 spr/cm?), npopegenuble copmectHo c [O. IJ. Hu- 
KHTHHBIM Iipw 1300° merogom peHTreHOCbeMKH wJexaujeh Kanu (7,%), enBa 
JM CBUACTEALCTBYIOT O TOMbKO KOAMONAHOM pacTBope Au B mataKe. Bos- 
MOKHO, 4TO 3O00TO pacTBOpseTCA B 2HKeNe3HCTHIX MWWakaxX B aTOMHOK 
gepMe. O6 sTOM roBopuT, NOBMAMMOMY, NOBbINICHHE ero KOHIMeHTpalluu 


C pOCTOM COe€pKaHuA aTOMHOTO MKeJe3a B Wake. 


Y pasbCKUM MOJMTEXHUYECKUH HHCTHTYT Hloctymuso 
um. C. M. Kuposa 8 I] 1954 
CBep0BCK 


LIMTHPOBAHHAA JIMTEPATYPA 


17], @, AHTHOMH UH Op., JaeKTpoxuMuaA pacnaBsennbix cone, JI.—M., 1937. 
2W.Eitel, B. Lange, Zs. anorg. allg. Chem., 171, 168 (1926); 178, 108 (1929). 
2C. Kapnaues, A. Ctpom6epr, KX, 3, 397 (1939). *C. Kapnaues, 
E. MVopaan, KX 14, 1495(1940).  ° J. Westerman. Metal u. Erz, 31, 29 (1934). 
6 YW. H. aaxkcun, Onpoo6uposanne u npo6upublit ananns, 1947. 7 C. MW. Iloneab, 
MA Bon vila Gb doeagu JUAH, 7% 1097 (950) AO. AL Eeuwn, 10. 1. Hae 
KuTun, C. MW. Tloneuap, AH, 83, 431 (1952). 


* Oru cbakTbl, yKasblBaloT, YTO MpoMecc 
2AU (yer) + Be ta) = 2AUT Onn) + Cir) 


He ABAKeETCA OCHOBHOM MpuynHOH pacTBOpeHHA %XWeNe3a B Wake M B 3010Te. 
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‘Aloxraagqn Akagemun Hayx CCCP 
1954. Tom XCV, Ni 5 


TFEOJIOPHA 


O. WH. JOKAHEJIUV3E 
O ®OPAMHUHH®EPAX HYDKHEFO MHOWEHA FPY3HH 
(ITpedcraezeno akademuxom H. C. Illarcxum 9 II 1954) 


Bonpoc ©o B3aMMOOTHOUICHHAX H2KHUX YTOpH30HTOB MuoleHa Tpysuu 

pepuee YOKpaka) Mo HacTOALMLero BPeMeHH HE MOMKeET CUHTATHCH MOCTATOUHO 
DCBELLeCHHbIM. PemleHue sTOrO BOMpOca 3aTPpyRAHAeTCA OTCYTCTBHeEM paszpesa, 
fe OblIM Obl MpeAcTaBJIeHbI BCe TPH TOPH30HTa OYVOKpaKCKUX MHOILEHOBbIX 
PTIOMKeHHH: CaKapay.JIbCKHH, KOWaXypcKu Mu TapxaHcKui. HegapHo aBTopom 
Ha OCHOBe H8y4eHHA paspesa Ons c. Uxrasm (Merpeaua, Sanannaa [py3ua) 
CTaHOBJIeHO CTpaTurpaduyeckoe MOJORKeHWe TapxaHCKOMO TOpHsOHTa Mex/y 
OKPaKCKHMH HW OHKOMOpOBbIMH cuIOAMU (*). 
_ IlockoupKy B HekoTOppIx Mectax Tpy3uu Malikonckve oTNIOxKeHHA 6e3 BH- 
IMMOPO TlepepbIBa MePeKPbIBAIOTCA OTJIOMCHHAMH PasJIMYHbIX TOPH3OHTOB — 
laKapayJIbCKOPO, KOWAaXypCKOrO HU TapxXaHCKONO, MOXKHO, Ka3aJlOCcb Obl, AYMAaTb, 
ITO BCe 9TH TPH TOPH30HTa OLHOBOSPaCTHHI, a pasiM4uve CcocTaBa dayHbl BbI- 
3BaHO JIMUIb allHasIbHbIM XapaKTepOM OCAKOB U JIOKaJIbHbIMH yCJIOBHAMH 
IcalKOHakorseHua, Bprcka3biBaslocb, HaNpuMep, NpeANoO*KeHHe, YTO OTJIO- 
KeHHA CaKapayJIbCKOrO H KOWaxypcKoro ropus0uTow pakouos Topu-Kacnu 
IpeicTaBIAIOT MpHOpexkuble (alluu TapxXaHCKOrO TOpH380HTa, a COOCTBeHHO 
fapxaHckue CJIOH, 3ameraiolive Ha MalkoncKOH cBuToli B pakowe Hopuo u 
Tpyrux MecT,— ruly6okoBogHylo daulo Toro *%e POpH3oHTa. 

Kak W3BeCTHO, CakapayJIbCKM M KOWaxypCKHM TOpHSOHTbI BepBbIe ObIIN 
3bIeNeHbI B 1933 r. JI. LW. Lapuramsusn uv qaTupoBaubl: NepBbl — HHKHAM 
MMOUeCHOM (aHasor OypAMrabcKoro sipyca), a BTOpOi — HUxKHeH 4YaCTbIO 
2pemHeno MHOleHa (aHasor PresbBeTcKoro apyca). [Jocmenyroumme uccneso- 
3aTeIM Ha OCHOBaHHM JleTaJIbHOTO UByFeHHA (PayHbl CaKkapayJIbCKOrO POPH3OH- 
ra, a Tak>Ke cyloeB c Pectunculus c. KBe3aHuH NORTBeEpAHJIH HAXKHEMHOLCHOBHIN 
BO3pacT 9THX OTIOMKeHHu (7, 9). 

BnoculemcTBHH ONKO@OpOBbIe cJION Ob BbIAeeHb! B AOxasun C. HM. Uapn- 
4bIM T10J, HaSBaHveM «<OapMbILICKOH CBHTbI> (°) HB San. Ppysuu y c. Jxra- 
nu —M. ®. Jispenaa (4). B o60ux MecTax OHKO@opoBble CJIOM 3aJleraroT Ha 
VIMIHMCTO-TecuaHHcTroH (dbalMw ManKOMCKHX CJIOeCB WM M[epeKPbIBalOTCA y 
>, okra Tapxauckumu cioamyu, a B A6xa3suH — 4OKpaKoM. 

B nocsequMe gBa rosa HaMu OblIa UW3y4ueHa MUKpOdayHa oTJORKeHnH 
akapayJIbCKOPO, KOWaXypCKOro M TapXaHCKOPO FOPH3OHTOB CO BCeX H3BeCTHbIX 
iaM MCT MX paclIpocrpanHenua Ha TeppuTopun Tpysuu. Msyyenue qoBonbHO 
JOJIbIIOrO MaTepHasia BbIACHHJIO, UTO MeCUAHHCTHIe OTOAKeHUA CaKapayJIbCKO- 
nO H KOWaxypcKono ropH30HToB pakouos Topu-Kacnn u c. Jxram muxpoday- 
ibl He comep2KaT. UTo xe KacaeTCH OTMOXKeHMM HwKHerO MHOLeHa c. KBesaHu 
1 COOTBETCTBYIOWNMX UM (Mo CTpaTHrpauyeckoMy MoJIO%KeHHIO) H KOIaxyp- 
KOMY TOPH3OHTY OTMOKEHHH, pasBUTbIX MexAy Adouu u BspiOu, TO B HHX 
OHapyxXeHa MOBOJIbHO Ooratad dayHa opamuuudep, MpescraBJieHHaA B 
\CHOBHOM JLOHHbIMH (OpMaMH, COCTOALLad us OYMMMHHA, JareHuf, HOHMOHHL, 
OTAIMH, HW aHOMAJIMHHL. 
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Han6oulee XapakTepHb! CJleMylollve BUI: Uvigerinella californica (Cus 
Uv. californica Cush. var. ornata Cush., Bolivina aff. punctata (d Orb. 
B. aff. floridana (Cush.), Bulimina coprolithoides Andrea, B. aff. elongat! 
(d’Orb.), Virgulina miocenica nov. Ssp., Neobulimina sp., Nonion roemet 
(Cush.) var. sakaraulensis var. nov., N. polymorphus Bogd., N. hexacam 
ratus nov. sp., Elphidium mariae nov. sp., Lagena vulgaris Will., L. thathoa 
nov. sp., Entosolenia ovulum S. et Ch., Cibicides parvus Bogd. u Jip. 

Kpome bopamunudep, BCTpevaloTcsA HIVIbl MOPCKHX erKeH, CHUKYJIbI ry60) 
vu octpakospl. [lomuMo nepeyHCJIeHHbIX PopM, BCTpeyaloTcaA TakaxKe cbopamMulnht 
(bepbl, HaxOMAUHeCH BO BTOPHYHOM sasleraHHH, M CBOeCOpasHble MHKPOCKO 
uyecKkHe OO6OBHHbIe KPe€MHMCTbIe OCTaTKH HU3BeCTHOTO NpOWCXO*KeHHA 
BCTPeUalollMecaA B U30OMJIMU COBMeCTHO Cc PopamMuHNdepamu. 

Pazmoo6pasue KommuleKca topaMuHudep B HHXKHEMHOICHOBBIX OTIO2XKEe 
nuax A6xa3HH c mpeo6salqaHveM B HHX OTHOCHTeIbHO IyOOKOBOAHBIX CTCHO 
rawMHHbIx tpopM, Kak Bolivina, Bulimina, Uvigerinella, Lagena, u NOsBJICHHC 
Hapsaly C 3THMH (POPMAaMM MCJKOBOLHIX SBPHPaJIMHHbIX MpeCTAaBUTeen po 
nos Nonion, Elphidium, Cibicides u Rotalia qaror ocHoBaHne MpestouaraTe 
YTO OCALKOOOpasOBaHHe MPOUCXOAMJIO B OTHOCHTEIbHO PIyOOKOBOAHOH YacTk 
HepuTOBOH 30HbI OaccefiHa. Hanwuve OcTaTKOB MOPCKMX exKeH H COCTAB Mak 
podbaynbl oTO2*KeHHH c. KBesaHH MOMTBeEpKLalwOT HOPMAJIbHY!IO COJICHOCTH BO. 
6acceHHa. | 

Uccaemopanue crpaTunpaduyeckoro paciipocrpanHeHHA OTMeIbHbIX (opM 
HIOKHOMHOWCHOBHIX GopaMHHudep BbISCHHO, UNO HeEKOTOPble (OpPMHI, Kak 
Bulimina coprolithoides, Lagena vulgaris, Nonion granosus, Cibicides 
parvus, Neobulimina sp., HauMHalor cBoe cylecTBOBaHHe c omMromena (1, 19,11) 
Vs see accounannun dayHbl (opMuHu*ep B BbHIMeMeKAallMe FOPH3SOHTbI MUO 
1leHa — TapXaH MW 4YOKPak — TepexonAT culeqyloule Popmpl: Nonion granosus 
Entosolenia ovulum, Bolivina aff. floridana, Bulimina elongata ('). | 

OctTaJbHble Ke POPpMbI BMeCcTe C HOBbIMH BUaMM XapakTePHbI JIA HHKHE- 
MHOMCHOBBIX OTIOMKeHHH AOxa3sHH, YTO WaeT BOSMOXKHOCTh OTTPAaHHYHBaT? 
39TOT TOPH3OHT NO dPayHe PopamMuHUdep oT BbIMeeKAWLAX OTJIOMRKeHHH MHO- 
ea. 

Cxomuylo accomvaHio (bopamuHudep, no ganHpim ®. I]. [lanreneesa. 
COMepxKaT OTJIOMKeHHA, 3aJeralollHe TOL OHKOMOPOBLIMH CJIOAMH 1OXKHBIX 
Eprenett (8). 

@MayHa PopamMunndep TapxaHcKoro TOpH8OHTa pe3KO OTMMYAeTCA OT cay 
Hbl HHKHero MMoWeHa. TapxaHckve CJIOH OXapaKTepH30BaHb CIeLYIOULUME 
tbopmamu: Textularia tarchanensis Bogd., Miliolina aff. boueana (d’Orb.) 
M. selene (Karrer), Sigmoilina mediterranensis Bogd., S. aff. tenuis 
(Czjzek), Lagena vulgaris (Will.), Nodosaria sp. sp., Entosolenia ovulur 
Subb. et Chutz., Nonion boueanus (d’Orb.), N. granosus (d’Orb.), Bolivine 
tarchanensis Subb. et Chutz., B. aff. floridana (Cush.), Virgulina tarchanen: 
sis Bogd., Angulogerina angulosa Will., Bulimina aff. elongata (d’Orb.) 
Rotalia beccarii Linné, Discorbis sp., Globigéerina tarchanensis Subb. e& 
Chutz., Cibicides lobatulus (W. et J.). Kpome opamuundep, BCTpedalores 
HPIbl MOPCKUX €2KeH, 30aPHH, MINAHOK, OTOJIMTEI pbIO, OCTpakoAbI u cnoupHa 
JIHCHI. 

CBoeoOpasHol yeproli TapxaHcKHx (bopamunudep, B oTIMUNe OT dayHb 
(popamunudep HWKIHeNO MHOWeHA, ABJIACTCA IIPHCYTCTBHe MpemcTaBnTeel ce 
MeHCTB MHJIMOJM WU rloOKrepHn; NocneqHHe WHOra BCTPeualoTCA MeJbIMI 
CKOMJICHHAMH. 

Hecmorpa# Ha To, ¥ro B O6OMX ropusoHTax BeTperarores npemcTaBuret 
(3a HCKJHOUCHHEM MMIMONM M rioOvrepH) OMHHX M Tex 2Ke ceMelicTB, BH 
AOBOM CocTaB UX (ayHbl pesko paswMYeH, YeM H TMONTBepxKMaeTcA CaMOcTOR 
T@JIBHOCTh STHX TOPH3OHTOB, 

PasaMuna (PayHbl Popamunudep TapxancKoro CaKkapayJIbCKOrO POpu3s0H 
TOB H€ MOFyT ObITb OODACHEHI TOMbKO (alwaNbHbIMH OCOFeHHOCTAMH OTNO 
KCHHM, @ 3aBHCAT OT CTPaTurpaduyeckoro MosOxKeHMA Toro H Apyroro. 
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Jlo Hactosilero BpeMeHH HeKOTOPbIe HCCIEMOBATeH CKJIOHANIUCb K MBICJIN, 
iTO CaKapayJIbCKHH TOPH30HT MOKET ObITh IKBUBAJICHTOM TapxaHCKoMo ropu- 
30HTa — OTHOCHTEJIBHO MeJIKOBOAHOH dave asToro mocaenHero. M3y4enne 
payHbl Popamunudep noKasasio, uTO NOOSpeHUuA TaKOrO pOja JIMMICHHI BCA- 
KMX OCHOBaHHH: CaKapayJIbCKHH HW TapxaHCKHii POPHBOHTHI MpescraBA1orT 
[OOOH pasHOBOSpPACTHbIe OTMORCHHA MOMHOCOMeHOrO MOPS, H MepBplit u3 HX, 
HECOMHEHHO, ApeBHee BTopono. YcraHopmeHHe 23Toro dakTa, Mo Halliemy 
MHEHHIO, HMeeT HeMaJIOBaxKHOe BHAYeHHe WIA NOHHMAaHHA reowloruyecKko 
acropuu UepHomopcko-Kacnuiickoi 30HbI HX pasBHTHA MOpcKHX (ibayH 93TOH 
30HbI B TeYeHHeE MHOLMeHa. 


CextTop nmajeo6uos0run Tloctynuso 
Axanemun Hayk Tpy3.CCP 3 II 1954 


UMTHPOBAHHAS JINTEPATYPA 


_ 1A. K. Borganosuy, Tp. BHMTPH, Muxpodayna CCCP, c6opx. 4 (1950). 
‘WM. B. Beuraunckui, Tp. Jippospck. reon. o6m., 2 (1953). ? JI. I Daspura- 
uBu Hu, Mud. cOopn. HIPPY, Ne3 (1934). 4 M. ®. 13Beaaa, LAH, 66, Ne5, 913 (1949). 
O. WM. Awxaunenaugse, Tp. Wucr. reont. u mun. AH ITpy3.CCP (4954). 
B. Tl. Kuxyenko, Crpaturpadua CCCP, 1940. 7C. HW. Uabun, As. nHegr. 
<o3-Bo, Ne 10—11 (1985). §& MW. A. Kopo6oxos, JAH, 21, Ne2(1939). © ®. Tl. Man- 
‘enees, leomornuyeckoe CTPOCHHE H Fa30HOCHOCTh IOKHHIX Eprenet, 1947. 2°T. TW. Xa- 
aTWUMBUAU, PayHa CaKapayJbCKOrO ropH30HTa H ee BOspacT, 1952. MJ. Cush- 
an, Cush. Lab. Foram. Res., spec. pub]., No 9 (1937). “J. Cushman, U.S. De- 
artament of the Interior, Geolog. Surv. Prof., 191 (1939). 
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/loxnagn Akagemun Hayx CCCP 
1954. Tom XCV, N 5 


TEOJOrHA 


B. fl. KPOTOB 


HOBbIE JAHHbIE MO BOMPOCY O 3AKOHOMEPHOCTSAX 
OBPASOBAHHSA HW PACIPEXEJIEHHA OCAOUHDIX 
PYTHbIX MECTOPOKIIEHHM 


(Tpedcraeneno akademuxom JI. H. Ilep6akoeum 6 II 1954) 


B 6Oouee paHHux padotax ('*) a yoxK oTMeTH, YTO MeCTOPOK EHNA OOH- 
BbIX 2KEJICSHbIX PY H OOKCHTOB BO3HHKaIOT BO BPC€MA MOPCKHX TpaHcrpec- 
iM Ha CylIM, NOKPbITbIe OCTATOUHOH KOPOH BbIBeETPHBAHHA, CJIOMKeHHOK 3 
OOOJHbIX THApaTOB OKHCH 2%Kee3a, MapraHla, aJOMMHHA. 

OTH MeCTOPOXTeHHA B yCNOBMAX BUJlaxKHOrO KIHMaTa OOpa3sylIOTCH BLOJIb 
speroB CYIH B BULe 30H CpeM NecuaHon daluN u Mo Mepe pacmpoctTpaHeHuA 
YAHCIpeccHH yXOAT NOX MOKpoB MOpcKHx ocazKoB, Bovee KpynHble HaKOII- 
SHHA OOJIMTOBBIX IKEIC3HbIX PYX H GOOKCHTOB HaOIOMAaIOTCA y rpaHul, KOHeU- 
WO paciipocTpaHeHHuaA TpaHcrpeccHH Ha MOTOMJIAeMYIO CYLIy, CIOKeHHY!O 
joraleHHbIMH Fe, Al, Mn nopogamu. HenocraTouHo TBeplio ycTaHOBJIeHHOH 
TaBalach MOCMELOBATeIbHOCTh BbIHOCa HS KOPbI BbIBeTPHBAHHA Fe u Al, 
SyCOBIMBaIolad PaCCTOAHUA MECT UX MOKAH3aWHH OTHOCHTeJIBHO Oepera 
ABWeErO MOPA UH OTHOCHTeNbHO pyr Apyra. B HacToslee BpeMA BOMpoc 
‘OT pasbacHAeTca ONarofapa anHbim IO. K. Topeuxoro (°) u BewencrBue 
tHoro coo6meHua A. K. lmagKkosckoro o mosioweHHu OOKCHTOHOCHOPO ropH- 
)HTa CpeH MauKW JeBOHCKHX OTJIOXKeHUH. 

B cpeqHem JeBOHe B XKMBeTCKOe BPeMA Ha 3allafHOM cKOHe Ypavia npoxnc- 
YINJIa MOPCKad TpaHcrpeccua, pacipocTpaHABuasca € BOCTOKa Ha sBallay 
1 Cylly, HaxXOAMBIIyloca ‘Ha TeppuTopuu Esponerickol uacta CCCP. Mopcxaa 
IAHCIPeCCHA COMpPOBOKLalacb HeOMHOKPAaTHbIMH OCTAHOBKaMH MH BpeMeCHIHBI- 
4 HeOOJIbIUMMH perpeccHamu Mops. Ha 9To ykKasbIBaeT ACHO Cieqyroulni 
OMHBI paspe3 mamulicKol cpuTb (D’:), cocraBenHErt A. K. TnagKos- 
‘aM (CBepXy BHH3): 

1. Huxnedpauckue cepble H TeEMHOCepble CJOMCTbIe U3SBECTHAKH. 


2. Tauuuctpie u YIJIMCTbIe CIAHIUbI, NECYaHHKH. 
35 Topu30ut BTOPHYHbIX MePeOTMOMKCHHHIX OOJHTOBHIX TCMATHTOBHIX py. 


Ilepepbes 

4, TlecuaHuku a) UepHbIe MCJIKO-OOJMTOBbIC CHL PHTO-LIaMO3HTO- 
BbIe Py bl 

5. Topu30uT TepBHYHbIX 2Ke- 6) Kpacuble MeKO-OOJMTOBbIe FeMaTHTOBbIe py bl 


3HbIX py 


6. Tlecuanuku 
Ilepepbs 
7. BOKCHTOHOCHDIN LTOpH30HT: OOKCHTHI, KPYMHO-OOJMTOBbIe MMacMOp-llaMO3UTOBbIe 
WMacnOp-reMaTHTOBble pyAbl, PAMHT-KeH. 
TlepepopbisB 
8. }KuBeTCKHe TEMHOCEepble CJIONCTHIC H3SBECTHAKH. 


Mopckas TpaHcrpeccua c BOCTOKa MpoaBHJacb Ha cpefqHeM Ypaue elile B 


ABeETCKyIO S0xy. Smecb B UycoscKkomM palione B BepXxHeli YacTH 2KHBETCKHX 
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OTJIOKEHHH, B NOPH30HTe D;° umeeres mpocsoli XKENCSHCTHIX MOCHaHHKOB 
peAKHMM COuTaMH JlelroxsopuTa. Koule6aHua OeperoBol JIMHHH MpONOJLK: 
JIMCb HM B KOHILe XXHBETCKOTO BeKa, KOTOPbIH 3aKOHYMJICA PerpeccHen UM OCyLI 
HHeM CTpauHbl. 

Boyiee CHIbHOe PaSBHTHE OOJIMTOBDIX JICMTOXJIOPHTOBbIX Py STOO BPeM 
HU HaOmomaerca B ganaquol uacru BamKupuu 4 B BOcTOUHOM yacTu TaTapy 
rie onw onucanpt JI, M. Muponompcexum u ero cotp. (4, °). 

Hayao HMxHeppaHcKorO BeKa COMPOBOXaOCcb HOBOH TpalHcrpe 
cHeli, Kora BLONb SOepera CYL OTJIOXKHJIMCb OOKCHTOHOCHBI€ OCaKH HHXKHE 
rOpH30HTOB Maimuiickoli cBuTbI (D3'!), clomeHHON OOKCHTaMH, AMacnopH 
[ilaMO3HTOBLIMH HM Quaciop-remMaTHToBbIMu pyaMu. Ilocme KpaTKOBpeMeHHO 
perpeccHH MOpe BHOBb TpaHcrpeccHpoBasIO HW Ha pa3sMbITOH MOBepXHOCTH 6c 
KCHTOBOrO POPH3OHTA OTJIOXKWJIMCb WeCKH C MpOCcJIOeM MeJIKO-OOJIMTOBBIX Ch 
JePHTO-LWaMO3HTOBbIX HM reMaTHTOBBIX pyd. 

Ilocue KpaTKOBpeMeHHOH perpeccHH HM OCyINeCHHA CTpaHbl TpaHcrpeccH 
BO3OOHOBHIacb. Ona CONpOBOKalacb pa3MbIBOM I[1JaCTOB OOJIMTOBBI 
*KEJIC3SHBIX PY HW MePpeOTJIOXReHWeM UX OOJIOMKOB B BUC BTOPHYHbIX OOJIMTOBC 
P@MATHTOBbIX KOHIIOMepaTOBbIX py, MepeKpPbITbIX CepHAMH  IVIMHMCTHI 
CJIaHWeB HW H3BeCTHAKOB, YKa3bIBaIOWMX Ha JaibHeliliee pa3sBuTve TpaHcrpes 
CHM B TeyeHHe KOHIa MalIMicKoro MH BCero CepMeeBCKONO BeKa. 

ConocraBJleHve MpHBeeCHHbIX JaHHbIX MO3BOJIAeT BOCCTAHOBHTb XO], TIpe 
wecca BbIHOCa aJIIOMHHHA HM 2Kewle3a M3 KOPbl BUIBETPHBAHMA UH Cleat CuleLykK 
uve BbIBOAbI: 1) BEIHOC %KeNesa B HEOOJIbINOM KOJIMYeCTBE MpPONBOLe elle | 
TeueHHe XMBETCKOFO BPCMeHH, 3aTeEM B Hauasle HHKHedpauvcKoro Beka ODL 
BbIHeCeHa TwlaBHasl MaCca TvIMHO3eMa, a MlO3fHee, MocIe KOHTHHeHTAaJIbHOr 
lepepbiBa, MHIpupoBasia TilaBHad Macca *KeJIe3a; 2) OOKCHTbI HM OOJIMTOBH 
YKEJIC3HbIe PYJbI OTMOMKHJIMCb B TOM Ke BaJIMBe, HO TOJIbKO OOJIMTOBbIe pyJ 
JOKaJIH30BaJIHCb 3allaHee HU OOpas0BasIH Toulocy OuMxKe K Oepery 3aJHE 
TOrO BpeMeHH; 3) yCJIOBHA 3aleraHHA KPaCHbIX OOJIMTOBbIX PY B OCHOBAH} 
POPH3OHTA OOJIMTOBHIX 2KeJICSHBIX PY MO3BOJIAIOT OObACHHTH MpPHCyTCTBHE CB« 
OOMHDIX THAPaTOB TIHHOBeMa B HHX MpOMOJOKABLIMMCHA elle BbIHOCOM TVIHHi 
3e€Ma W8 KOPbl BbIBETPHBAHHA Ha CyIIe. 

Tlocne BbIHOCa OCTaTKOB HMeBINeroca B KOpe CBOOOAHOTO TIMHOseMA | 
pacTBOp MepexOAHO TOJIbKO 2%Kee30, BbIAeJIHBIIeCeCA B BAe Tlacta oomune 
BbIX T€MATHTO-IWaMOSHTOBBIX HM CH@PpMTO-INaMOBMTOBLIX py. B Takom cuJiy 
Yae HMCIOTCH BCe OCHOBAHHA [WIA MpH3HaHHA TIMHO3eMAa 3a MepBbIlt Mpoy: 
BbIILeIauH4BaHuA W3 %KeJle3HCTOH KOpbl BbIBeTpHBaHHA. B cormacuu c 9TH 
HaxXOWHTCa HW JIOKaJIM3alua OOKCHTOB B BaJIHBe. | 

B nocuenyiomjve BeKa OpexHero eBOHA MOpCKasd TpaHcrpeccusa pacupeé 
CTpanHasacb MOCTeneHHO Maslee Ha Salat, MH Ha 3anlaqHom cKloHe Ypa 
oTJarasIMCb H3BeCTHAKM. ToOJbKO B paHoHe Mex-y SmaToycrom u Karas 
H{BaHOBCKHM 3aBOJIOM M BOCTOUHeEe B BepXHedpaHcKoe Bpems Obila cyt 
WIM OOLUMPHbIN OCTPOB c 3aJIHBaMM, B KOTOPHIX OTNaranHcb OOKCHTHI H OOWE 
TOBBI€ 2KEJIC3HbIC PYMbl, BXOAHBINHE B COCTaB OpJIOBCKOM CBUTbI. OTa cBUT 
Ha yuacTKe moc. Hopas mpucranb — 2. TepMeHeBa cmo2xKeHa HCKIIOUHTeIbH 
OOKCHTaMH, TIOKPbIBaION[MMHCA H3BeCTHAKAMU; Ha yyacrKe MypcaJMMKuHo -— 
Basopax ona O6pas0BaHa M3 [\MACIOP-laMO3HTO-reMaTHTOBbIX OOJIMTOBBI 
Py, KOTOpble Mamee Ha wro-3alay 3aMelllaloncA H3BeECTHAKAMH. | 

Takue yCOBUs SauleraHusA yKa3bIBaloT Ha MposouKeHHe pasBuTug TpaH 
TpeccHH HM Ha NOCTeNeHHOe 3aTOMeHHe OCTaBlelicd Cyl MIM OCTPOBS 
Mecro NOJO%KCHHA OOKCHTOB MOKaSbIBaeT, YTO y CeBepo-3anaqHOro 6eper 
9TOH CYINM HIM OCTPOBa HMCJICA BaJIMB, HAXOMMBINMHCA MexKAY BepXOBbAM 
pp. Aa u lOprosanu. B nem mapauimembyo Oepery TAHYJICH macr 6oKcHT 
MeJIKOOOOOBOrO CTpoeHUsA, | 

K toro-3analy OT MOOCbI OOKCHTOB Mexy cr. MypcanumKuno un Bsc 
Bat PacHOOAKCHbI MOMOCOK MCCTOPORKMEHUA LMAaCMOp-IlaMOsHTO-NeMaTHTOBBI 


OOVIHTOBBIX PYJI. Im PYbI KBCDpxXy TO TIpxAMo MepeKpbIBaloTcHr H38BeCTHAK AMI 
L052 


)MeXK LY HAMH HMeeTCA Mpocsow «cHaHuTOB». MHorga Ha HepOBHO pa3MBbI- 
H MOBEpXHOCTH HaCHOp-lIaMO3HTOBHIX PY eKaT CJIOH MeCdaHHKOB HU 
faHIeB C PaJlbKaMH JHacnOp-lWaMOSHTOBbIX py. 

B uacnop-lWaMO3HTOBLIX pylax TIMHOseM BCerma rociloycTByeT Hall 
MCbIO HM 3aKHCbIO 2%Kee3a. Ilo ycnoBuam gaJleraHHa, cyqAX MO ONHCaHusAM, 
T OCHOBAHHA pasfleJIATb HX OOpas0BaHHe 0 BpeMeHH oT OOpas0BaHHA 
KCHTOB. PKee30 H TMIHHO3eM B JaHHOM CJIy¥ae TepexoHH B pacTBOp H3 
)PbI BbIBETPHBAHHA OAHOBPeCMeCHHO, XOTH HU B |PasHOM KOJIHUeCTBE. 

B cBoe pa6ote o ZuddepeniHalHu 3IeMeHTOB Mp BbIBeTpHBaHHH (7) 
IIpH pasOope Bompoca 0 MOCIeMOBATeIbHOCTH BBIHOCA Pa3JIMYHbIX 9JIeMeH- 
iB M3 OCTATOYHOH KOPbl yKa3aJI Ha Ooulee paHHH BbIHOC %KeJlesa MO CpaBHe- 
110 C TvIHHO3eMOM. IIpu sTOM a GOa3HpoBasIcH Ha O6o0rallleHHu rIMHOseMOM 
~PXHHX TOPH3OHTOB OOJIHTOBHIX XKeTe3HbIX py XamnwoBa 4 Maku. OnHaKo 
XaJIMJIOBe CBOOOQHbIC THAPAaThI PIMHOSeMa NMOABJIAIOTCA TOJIbKO 8a C4¥eT pas- 
KEHHA JICMTOXJIOPHTOB B BEPXHHX TOPH30HTaXx pyHOH MauKu. B mecTropox- 
SHUAX 2K NallHlickoro palioHa ruApaThl MIHHOSeMa H THAPOOKUCJIbI *Keesa 
\pasylOT CAMOCTOATEJIbHbIC MECTOPOXKICHHA B MOPCKOM SaJIHBe Ha pasHOM 
ACCTOAHHH OT Oepera H MO YCJIOBHAM 3auIeraHWA THAPOOKHCIbI 2*Kee3a 
ILeIAIHCb, HECOMHEHHO, 1032Ke OOKCHTOB H OJIMKe K MOTOMIAeMOH cyle. 

TakuM O6pa30M, MpHBeeHHble MepeYHCCHHbIMH JIMWaMH (aKkTbI yKa3bl- 
aIOT Ha Ooee MO3THHH BbIHOC TwIaBHOWM MaCCbI %Kele3a W3 KOPbI BbIBeETPH- 
AHUA MO CpaBHeHHIO C aJIOMHMHHeM. 


IloctymHo 
4 I] 1954 


LIMTHPOBAHHAS JIMNTEPATYPA 


| Pe Drie ke pO Tt OB, LAH, 65, Ne 1 (1949), 2 Bb. Ile Kpopos, Mes. AN VCecP: 
ip. reoa., Ne 2 (1953). * 5B. Il. Kpotos, H3s. AH CCCP, cep. reoa., Ne 3 (1953), 
JI. M. MuponoabcKkult u gp., TAH, 66, Ne 1 (1949), ° JI. M. Muponoapb- 
manu ap., Usp. Kas. dun. AH CCCP, p.-1-(1950). ° 1O. K. Topenxuh, Tp. 
AMC’a, B. 1 (1949). 
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Hoxnayp Akagemun Hayx CCCP 
1954. Tom XCV, Ni 5 


TEOJIOLHA 


B. T. MOPLOBCKHM u B. HW. WUTMAP 


K BONMPOCY O CTPATHFPA®HM JEBOHCKHX OTJIOKEHUM 
PbIBHHCKOHM BHA WHbI (BOCTOUHAA CHBHPb) 


(ITpedctaerexo akademuxom C. H. Muporoeoim 15 II 1984) 


PplOuHcKaA MavleosolicKand BawqHHa Cc ra, wro-BOCcToKa HM 10ro-eanaya 
OorpaHuyeHa Mpefzroppimu Bocrounoro CasHa, c ceBepo-3anaga — Enuceii- 
CKHM KPp”2KeM M C ceBepa — CasHo-Ennucelickum moctom (3). B neutpaspnolt 
yacTH PpiOv“HCKOH BMaHHbI Ha JHEBHYIO MOBePXHOCTb BbIXOAAT OTJOKeHHA 
}OPbI HW HWXKHeM MepMu, a Ha OopTax — cyion AeBona. Ha paccmorpenuu cTpa- 
THrpaduu MOCeHHX MbI H OCTAHOBUMCA. 

Bnepsprie 9. TodManom (1844) kK MeBoHy ObluIM OTHeECeCHbI HM3BCCTHAKH, 
oOHaxatollmecn y cTraniuu Basa, KOTOpple OH Mapasmemu30Bal ¢ KpacHo- 
IBeTHBIMH OTJOXKCHHAMH, Pa3BHTbIMH B palione r. KpacHospcKa, Hu BbIZe- 
JiMJI NOX, Ha3BaHHeM KauHHCKOH cBUTHI. B mocuelyiouMe roybl Bpema dopMu- 
POBaAHHA KPACHOIMBeTHHIX OTJIOXeHHU, BHIMOWHAIOWIMX PHOuHCKyIO BManUuHy, 
Pa3sHbIMH HCCJIeEMOBATeIAMH MaTHPOBaNOCb M0-pasHOMy— OT eBOHa JO 
KeMOPHA BKJIIOUNTEJIbHO. 

Tak, B. 3natrkopcxui (1885), K. VW. Bormanosuy (1894) (') u A. C. Xo- 
MeHToBcKHi (1934, 1938) oTHocHau 2TH oTMOmKeHHA K eBoHy; VW. J. Uep- 
ekui (1887), M. K. Kopopuu (1932) (2) u B. A. OOpyyes (1935) — Kk HHx- 
Hemy oTjemy cumtypa. M. M. Onuuuos u I. 1. Cxa6uuescxuit (1937) o1u xe 
OTJIOMKeCHHA OTHOCHIH K KeMOPHIO. 

CMINKOM OOUIMH perHOHaJIbHbIM xapakTep HCCJeOBaHHH He MO3BOJMI 
YIOMAHYTHIM TeOsOraM TOUHO LaTHPOBaTb BOSPaCT IICCTPOMBeTHbIX OTJIO*Ke- 
Hu Ppri6uHckoH BNaWHb! MU BbINeIIUTb B STON TOJILe MasleOHTOOrM4eCKH OXa- 
PpakTepH30BaHHble CTpaTurpa*uueckve NOPH3OHTHI. 

A. C. Xomentospckum (1947) (7) B aTHx mMoposax B pawe NYHKTOB OBL 
HaWeHbl OCTaTKH pbi6, MO3BOJIMBIUMe e€My YCTaHOBHTb BepXHe/eBOHCKHIi 
BOSpacT Me€CTPOUBeTHBIX OTIOKeHuM PHIOuHCKOM BHAI *. 

B nocaequve Proxbl reosoraMH pala MPOMbIMVIeHHbIX OpraHHsayHn OpiIu 
TPpeMJIOMKeHbI [WIA OTMeIbHbIX YacTeli PpHlOuHCKOM BiaMHbl cTpaTurpatuye- 
CKHe CX€MbI MOpa3smeseHHA OTJIOXKeHHH TeBOHA Ha CBHTHI, KOTOPble 3aya- 
CTYIO TPYHO COMOCTaBUMbI MexKZy coOoH uv Take tayHMCTM4eCKH He OBL 
OXapaKTepH30BaHbl. 

B pesysbraTe mpopemeHHbix B 1952—1953 rr. reomormyueckux uccesO- 
BaHull, C HUCHOIb30BaHveM MaTepHasioB reojloroB Tpecta «Boctcn6- 
HedTereomorHa», HAMM BbIPasOoTaHa MpHBOAMMaa HMXKe CTpaTurpatpuyecKkan 
cxeMa TlO{pa3qesIeHHA JCBOHCKHX OTJOKeHH PpiOMHCKOM BMaMHbl HM Ha 
OCHOBaHHKN coOpaHHOH dayHbl HU GMOpbi yCTaHOBJIeH BOSpacT STHX MOpoOl. 
B wWesioM B pa3zpese MEBOHCKUX OTJIOKeHHA PHIOMHCKOM BUAHUbI BHILCMAIOTCA 
cTpaTurpaduyecku CHH3y BBepx CJleAylouiMe CBUTHI: 1) acca(pbeBCcKO-MpHBOVJIb- 
HHHCKaa, 2) WBAaUIMXMHCKad uM 3) KadMHCKag. 


* TlosTOMy NO38MHeHLIMe YTBepKTeHHA O TOM, YTO MeCTPOUBETHBIC OTOKEHUA, PasBUuTEle 
mo p. Kany, B okpectuocrax r. Kancka, OTHOCATCA K HuxKHeMy cuHmypy (°), cmemyeT mpH- 
3HaTb HeEOOOCHOB4HHEIMH. 
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1 AccadbeBCKO-NpHBOJbHUHCKAAH CBUHTA. OrsoxeHHs 
TO! CBUTI MOJb3y!OTCA WMPOKHM Pa3BHTHeM B 1OxKHOM YacTH PpIOMHCKON 
BIALHHbI HM MpocexKUBaloTCA OT MpaBobepexba p. KaH Ha BOCTOKe JO 6ac- 
celia pp. Manst u Ba3sanxu Ha 3amage, cmaraa AccacbescKo-[[pHBoubHHH- 
CKHi MaccuB (5). ( 

Con accatbbeBCKO-IpHBOJbHHHCKOH CBHTbI B (paSHbIX PaHOHaX BMla/MHbl 
3aleraloT WIM Ha KBapWMTaX H LOMOMUTAaX BepxHero mporepo3oa (c. Accadp- 
eBKa) WIM %Ke Ha Moposax BbILeeHHOH HaMH HapBCKOM CBUTbI BepXHero 
KemOpua (p. Mana), mpeqcraBleHHOol KOHrIOMepaTaMH H TeCdaHHKaMH. 

B ocHOBaHHH accadbeBCKO-IIpHBOJIbHHHCKOH CBUTbI 3aJleraloT \KOHTJIOME- 
paTbl, COCTOAIMe HW3 MOXO OKaTaHHBbIX ribi6 (0 0,6 M) leCuaHHKOB H 
peqKO KOHPIOMepaTOB HM KewleKallle HapBCcKOM cBuTbI. B cocraBe KOHTVJIO- 
MepaToB 9TOM cBuTBI Ha p. PHOHow (c. AccadpesKa) mpeoO.laqatouler 
MOposok sABsImioTcA THefichl. MonmtHocTh Oa3saiibHOro KOHTIOMepaTa B IIpaBo- 
6epexkHon uactu p. Mant cocrapssaer oKoso 100 mM, a y c. AccadbpesKu — 
70 m. Brule mo paspe3y KOHrIOMepaTbI MOCTeMeHHO MepeXOMAT B TOVILMY mMec- 
YaHHKOB (pHOJIeTOBO-KpaCHbIX C CepbIM OTTCHKOM, rpyOO3epHHCTHIX, B OCHOB- 
HOM KBapleBo-nosleBollnmaToBoro coctaBa. MoniHocTb MecyaHoH TOUT B 
patione p. Maupt cocrapaser 150—200 m, a Ha p. PriOnon 70 M. 

Ilo Mepe yasieHHa OT KpaeBbIx 30H PpiIOHHCKOM BMaqWHbl B CTOPOHY 
BHYTpeHHei ee 4aCTH Ha JHCBHY!O NOBEPXHOCTb BbIXOAAT BCe OOvIee MOJObIE 
OTMOXKeHUA accadbeBCKO-IPHBOJIbHHHCKOM CBUTHI. BepxXHaAa ee 4YaCTb XOPOLIC 
o6Haxena Ha p. Kan (cc. Ilenp, Wamp, IIpupombHoe) y cc. OpsopKy. 
Iasmuuckoe vB ApPyrux MyHKTaXx H MpeskcTaBJeHa YepeOBaHHeM 3eJICHOBATO- 
CepbIX aJIeBPOJIHTOB HM TeEMHOCePbIX KOPHUHeBATO-cepbIX aprusmuToB. Makcn- 
MaJIbHad MOULHOCTh OTOXKeHHH acca:beBCKO-IIpHBOJIbBHHHCKOM CBHTbI COCTAaB- 
asnet 600—800 mM u mpHypounBaeTcs K 1OXKHOU HX FOrO-3aNaHbIM YacTAM BMMa- 
TMHBI. 

B nopoxax sTOu CBUTHI BOIH3H c. OpmoBKH HaMH Haliena cueqyroular 
tbuopa: Psilophyton princeps D., Ps. Goldschmidtii H., Dawsonites arcua- 
tus H., Pachytheca sp.; kpome Toro, y c. Iasuucxoro naiigen eme Psilophy- 
ton elegans D. (ompenenenue E. ®. UnpKopott-3ameccKon). 

B cepepo-3ananHon KpaeBok uacTtu PpriOunckonw BiamuHp (c. Topramnyo} 
CpeH PaCTHTeJIbHBIX OCTATKOB, coOpaHHbIx A. H. Cauykom w3 aHasloroB CJIO: 
eB acca(beBCKO-IIPHBOJIbHHHCKOH cBuTb, A. WM. Kpumrodosuyem ycraHos- 
JIeHbI CilelyiouMe dopmpt: Tiaeniocrada decheniana (Goepp.) K. et. W., 
T. langii Stock, Drepanophycus spinaeformis Goepp., Psilophyton 
Goldschmidtii Halle u mp. 

Cao“ accatbeBcKO-NPHBOJbHHHCKOi CBUTbI, OTHOCHMbIe HAMM K HHKHeMY 
I€BOHY, MOXKHO COMOCTABHTb C OTJOXKCHHAMH YAMAHCKOM WH HMeKCKOM CBHT 
Munycuucxoh siaguup, roe C. M. Jlopomxo u E. ®. UnpKosor-3aneccKoli 
ObIIH Haliqenbl, KpoMe Psilophyton Goldschmidtii Halle u Ps. princeps D.., 
eme u Arthrostigma gracile D., Tomiphyton primaevum Zal., Taeniocrada 
decheniana Goepp., Drepanophycus (Arthrostigma) dentatus Tschirkowa 
n. sp., Dicranophyton primaevum Tschirkowa n. sp., xapakrepubie 1a oT- 
JIO2KeHHH HAKHerO Mepoua (8). 

2, UBpamuxuuckaa cBurta. Orioxenua 92TOM CBUTHI HanGoulee 
IIMpOKHM pacIipocTpaHeHveM TOb3yIoTCA B Mpememax soro-3anaqHolu u 3a- 
Nannon yacTeH BMAaMMHb, Me MpekpacHaad OOHAKeHHOCTh UX MpHypoyena kK 
Gaccelinam pp. Urns, Kana, Kupean, Amu, Bepesosxu u mp. B nuxnel 
WacTH 9Ta CBUTa MpeCTaBeHa MecCuaHHKaMH MaJIMHOBO-KpaCHbIMH, MeJIKO- 
3€PHUCTBIMU, YaCTO KOCOCJIOMCTHIMU, COCTOALIMMH, TlaBHbIM O6pa3soM, 3 XOo- 
pollo OKaTAHHBIX s3epeH KBaptla (paltionbl cc. Ap6as, Bosnecenku, Ky.na- 
koBa M Wp.). B Bepxne uacru pa3pesa cBHTEI cpequ MaJIMHOBO-KpacHbIx 
MeCYaHHKOB MOABJIAIOTCAH MPOCJIOM MeCuaHHKOB CBeTMOCepbIX pasHocTeit H 
M3BCCTHAKOB C BKJIOUCHHeM XaJleqoHa cypryyHoro uBeta. B_ paiionax 
ce. ArHHcKoe BosHecenckoe B MBalIMXHHCKOli cBHTe BCTpeyeH BHYTPH- 
(bOpMallMOHHI KOHTOMepaT, COCTOAILHH H3 MIOXO OKaTaHHbIX O6JIOMKOB 
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THEHCOB, TpaHHTOB, MerMaTHTOB, KBapIHTOB HM OJIOMUTOB okemO6puiicKoro 
BOSpacTa. 

B. KpaliHux cesepo-sanannol (p. Bepe3opka) uu  10r0-BOcTOUHOL 
(p. Urunb) oxpanHubrx sonax BnaqHHbI B HWKHell YacTH pa3spe3a CBHUTbI Ha- 
OOMaeTCA MepecmaMBaHnve sPySHBHBIX H HOPMasbHO OCaOUHDIx KBapleBo- 
TOJIEBOLUINATOBbIX MaJIMHOBO-KpaCHbIx MecuaHukos. MaKkcuMaJibHaw MOULHOCTb 
AB alWMXHHCKOH CBUTHI COCTaBJAeT OKONO 1200 M u npHypounBaetca K 1oro- 
3allayHOW YacTH BMAaHHbI. 

IB61u3u KPOBJIH OTIO*KeHHH STO cBuTE! y c. TlaprusancKoro Hamu Haiise- 
HbI OCTaTKM Psilophyton sp., Dicranophyton sp. B avanorax cloep uBalin- 
<HHCKOH cBuTbI MW. K. Baxxenospm u M. IT. Haropcxum B 1936 r. 6pm Hall- 
MeHbi B pawoue r. Kpacnospcxa Asteroxylon sp. u Hostimella hostimensis 
P. et Br. 

Ha OCHOBaHHH JaHHBIX JHTOMOrHH H OTMCYeHHBIX OCTATKOB (bJIOpHI Bepx- 
HIOIO YaCTb Paspe3a OTJIOMKeHHH CBUTbI MOKHO COMOCTaBHTh C HOposaMu 
aOaKaHCKOH CcBHTHI MuvycuHcKoli BnagqMHb! uC aHWMpcKoi cBuToit KancKo- 
Taceepcko# jenpeccuu. HuxKHaa, 3Ha4HTesbHad MO MOLIHOCTH 4acTb MBalllu- 
XHHCKOW CBUTHI, MaJIeOHTOJIOTHYeCKH He OXapakTepH30BaHa. 

3. Kauuuckaa cBura. Iloq KayuHcKol cBuToH Hamu mOHUMaroTCA 
OTJIOVKEHHA MeBOHA, PasBHTbIe B CpeqHem TevyeHuH p. Kau, B OaccelHax 
op. Mruaa, Kyuryca, Pri6uoli a y r. Kpacnospcxa *. 

Kak Mo JIMTOMOrMYecKOMy COCTaBy, TaK H MO WBeTy Mopog, 9Ta cBuTa 3a- 
MeTHO OTJIHYaeTCA OT HWKeeKaWHX OTIOKeHMH UBAIIMXHHCKOH u accadb- 
2BCKO-IIPHBOJIbHHHCKOH CBHT. HuxKHAA UacTb KaYMHCKOM CBHTbI C KOHTIOMe- 
aTOM B OCHOBaHuH (pp. Arya, Kaw) mpeacraBjeHa MCKMOUNTeIbHO aJleBpo- 

MTaMH, apruJJIMTaMH MW MecuaHHkKaMu OypoBaTo-KpacHoro, 3eJleHoro, duo- 
TeTOBOrO HM Ceporo UBeTOB Cc Mpeob/laqaHHeM aJeBPOJIMTOB, COMepxallux 
AHOTOUHCJICHHbIe H3BECTKOBbI€E CTAYKCHHHA — KYyPaBYHKH, pa3MepoM — oO 
3—5 cm. MomHoctTb sToro ropu30HTa 300—400 m. B paiionax cc. Uaprun- 
Koe, MuHokeHTbepku, AGaKyMOBKH HellOcpeACTBeHHO BbIIlle yKa3aHHOro Fo- 
\M3OHTA 3aJleraloT CBeTJIOCepble KBAapIleBble MecuaHHKH C1a60 CILeMeHTHPO- 
,AHHbIC KAPOOHATHO-FJIMHHCTbIM IleMeHTOM. B MuHepadorMyecKOM OTHOMeHHH 
TH IleCUaHHKH MaJIO OTJIM4YAIOTCA OT aHaJIOrMYHbIX OOpa3z0BaHul c. J]3ep- 
KuHCKOorO (KaHcKo-Taceepckaa mempeccua) H POPMHPOBaHCb, MOBAAHMOMY, 
‘akxKe B yCJIOBHAX JembTH. MakcuMaJibHaa MourHocTs (70 100 mM) ropH3oH- 
‘a CBeTJIOCepbIX MecuaHHKOB HaOslOqaeTcaA B palione c. UapruHcKoro. 

CrpatTurpaduyecku Bbllle 3aJleraioT Te %Ke MeCTPOUBeTHI, YTO H B HAXK- 

(ei “acTH KaYHHCKOM CBUTbI, C MOABJeHHeEM CpeMH HUX IacToB (oT 1,5 no 
0,0 mM) CepbIx OOJIMTOBbIX H3BECTHAKOB C BKJIOUCHHeM JIHH3 Xasileqoua. 
AowHOCTh Nopox sToro ropu30HtTa 150—250 m. Camas BepxHAaAA 4acTb pas- 
e3a CBHTbI, MO MCTHHHOM MolHocTH oKkos0 100—150 Mm, mnpencraBjeHa 
PacHo-6ypbIMU M 3esIeHOBATO-CepbIMH CHJIbHO KapOOHAaTHbIMH aprJIuTaMy, 
[ecTaMH lepeXOAAULMMH B MepreJIM H aJIeBpPOJIATHI. 
MakcuMasbHad MOLIHOCTbh OTOKeHHH KAYHHCKOM CBUTHI IpHypouMBaerca 
| WeHTPaJIbHOH yacTu BHaquHE (cc. OpsoBKa, Muxaiiopka 2-1) u cocTaB- 
set upumepHo 700—900 m. B kpaeBbix 30Hax BIaqMHbl KayMHCKaA CBUTAa 
asleraeT TpaHCrpeCCHBHO-HecoriacHO Ha MBaIMXHHCKOH, a B OT/eJIbHbIX Me- 
Tax jake Ha WoKeMOpuicKHx OOpasoBaHuAxX. 

Kak oTmeyasoch spite, A. C. Xomenroscxum y c. Hoso-Mapunnku 
p. Aryn), y ycrba p. Aram, y c. Baaropeuteackoro (p. Kyuryc), y c. Uap- 
auckoro (p. Kau) B apruaiuTax MW KapOOHaTHbIX MCeBMOKOHTIOMepaTax 
hauHHCKOM CBUTbI ObIIM HaiieHbI! OCTATKM MaHbIpHBIx pxIO: Osteolepis, 
‘egalichtys, Bothriolepis, Dipterus, Holoptychius (onmpemeseHue eB. O6- 
lyyepa) BepxHeeBOHCKOrO BospacTa. 


| * TIpexune uccmeqoBaTemu HeBepHO BKIOUaIM B COCTaB Ka4HHCKOM CBHTbI Pri6Hnckon 
JlaquHbl H Oomee [peBHHe COM BbILeIeHHBIX B. T. Mopnoscxum accadbeBcKO-lIpHBOJIbHHH- 


OH W HBalHXHHCKOH CBHT. 
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B 1952 r. 8 Casno-IlaprusaHckoM CHHKJIHHOpHH PplOuHCKOH BMaQHHbl 
apropamu u B. UH. Tpanexosolt 6biiH HalieHbI B OTJIO%KeHHAX KA4YHHCKOH 
CBUTBI ocTaTKu pbI6 Bothriolepis, Dipterus (onpegestenue J. B. OOpyyesa) 
M stuctoHorux Sphaerestheria celsus Novoj., Brachystheria piskovishensis 
Novoj., Trigonestheria timanica (Lutkevich) Novoj., Asmussia vulgaris 
(Lutkevich) Novoj., Trigonestheria konyaensis Novoj., Eustheria sp. 
(onpeneseHue H. MW. Hopoxknuiopa). 

B 1953 r. y c. Ecaysosxu (p. Ecayiopka) B 9THX Ke OTNORKeHHAX ODL 
HalimenHbl. ocratku Archaeopteris cf. timbriata Nathorst, cnoppr Knorria 
W 3JIeMCHTbI Jpyrux ManopoTHikoB (onpegzentennue E. ©. UnpKopoli-3auec- 
cKoli). Popma Bothriolepis sp. B nopomqax KaYHHCKON CBUTHI Oblla TaKXKeE 
Hafigena M. II. Haropcxum B paloue r. KpacHospcxa. 

Ilo KommueKcy 3TOH tbayHbI HM CJIOpbI COM KAYHHCKOM CBUTHI MapadJeJu- 
3YIOTCA HAM C TOpOaMH MOHOKCKOM MH KOXalCKOH CBUT (paHcKoro sApyca 
MuyycuHcKOlH KOTJIOBHHBI, 

Takum o6pa3oM, Ha OCHOBaHHH H3Y4eHHA HOBbIX COOPaHHbIX HAMM OCTAT- 
KOB (bayHbl HW JOpbl CpeqH MeCTPOMUBeETHO-KpaCHOMBeTHBIX OTMOKeHHH Pol. 
OHHCKOM BUAaHHbI MOryT ObITb BbIeJIeHbI COM BCeX TpeX OTAeIOB eBOHA: 


Hoctymu0 | 
14 Il 1954 


UMTHPOBAHHAA JINTEPATYPA 


1K. UW. Borganosu4, Popup x#xypyan (1894). * M. K. Koposun, Martep 
HO, reo. uw nomesH. ucKkon. Boct. Cu6., B. 7 (19382). *B. T. Mopnospckuk, DAH 
85, Ne 5 (1952), 4B. T. MopgospcKkui, E. ® UnpKkospa-3anecckaa, JAH 
87, Ne 5 (1952)., © B. T. MopnroscKunh, E. B. Kpag ver 0, C.) ®, @ emo pie 
Teonornyeckoe cTpoeHve 1OXKHOK YacTu CuOupcKonw naatdpopmpl, MW3q. AH CCCP, 195 
&T. H. CnouxapcKkunk, M. J. Moagasckun, A. B. Jlecragt, , Mares 
BCEIFENW, oom. cep., c6. 8, 1948. * A.C. XomentospcKkuH, Bossa. MOMII, org 
reoa., 22 (6)(1947). ® E. @ Uupkospa-3anecckaa, JAH, 94, Ne 1 (1954). 
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rEOJIOrHA 


B. C. MYPOMILEB 
O BO3PACTE OCTPOrCKOM CBHTbI KY3BACCA 


(ITpedcrasaeno axademuxom JI. B. Haauexunoim 12 II 1954) 


Tio HacTosllero BpeMeHH BOMPoc O BospacTe ocTporcKol cBuTEI Ky36acca 
\cTaeTCA JMCKYCCHOHHBIM. OCHOBHBIM MIpeliATCTBHeM WIA ero pa3pelleHua 
IBIACTCA O€AHOCTH OTIORKEHUU STO CBUTHI MasleOHTOMOrHYeCKHMU ocTaTKa- 
MH. Bnepsble dayHa 3 OCTporcKo cBUTHI Oba OOHapyxeHa B 1927 r. 
C. B. Kymnanom u B. JI. Pomuyesnm y 4. Crapolt Banaxouxu, rye ona mpu- 
ypoueHa Kk Npoctoio H3BeCTHAKa (20 5 cM MOUHOCTH). Oty dayny M. 9. Aun- 
lespckui (*) oTHeC K BepXHeMy KapOOHy, OTMeTUB HaJMUNe HWOKHeKaMeHHO- 
YPOJIbHEIX (OpM. 
 B 1932 r. A. Il. Porat () nosropua cOopp u3 paiiona Crapoit Banaxon- 

M UM IIpHiel K BbIBOLY O BEPXHeKAMEHHOYFOJIbHOM'BOSpacTe COOpaHHo UM 
ayHbl. ITa ToUKa 3peHHA MOyuHa WMpoKoe pacmpocTpaHeHve uM Halla 
‘Boe OTPaxkeHHe B OOLIeENPHHATOM cTpaTurpaduyeckol Ccxeme YIrJICHOCHBIX 
TaoxKeHHh B. HW. Asopcxoro. 
BB 1938—1941 rr. O. B. TepkHosok u3 ocTporcKol CBHTbI Oplia CoOpaHa 
(eOoMbllaA KOVWIeKIA CayHbl, OOHapy2%KeHHad B KePHe KOJIOWKOBBIX CKBa- 
KuH, mpo6ypeHHbIxX B paloHe c. Epmaku. Onpegeispuimi sty dayHy 
“. 3. Anuurepckuli oTHec ee K BuBZ3elicKOMy spycy. M. 9. AHuweBcKHM oOmpe- 
‘eienbt: Camarotoechia aff., davidsoni Golm., Solenomya cf. castellata 
4’Coy, Strophomena cf. analoga Phill., Chonetes aff. polita M’Coy. Stu xe 
.OPMBI GblH ompeneseHh! M. 9. AHullescKHM M3 OTJO*KeHHH BU3eHMCKOTO 
pyca palouna c. Epmaxn. 

B 1950 r. JI. B. Hanuskun B pa6ote, ToCBAMeHHOM ycIoBHaM OOpa3oBa- 
UA YPICHOCHBIX TOJIU, BbICKa3aJ1 MHeHHe, BbIABUHYTOe MM paHee, 4TO OCTpOr- 
Kad MW 6alaxoHCKad CBUTbI OTHOCATCA K HW%KHEMy KapOoHy. OTO MHeHHe OH 
6OCHOBDIBaeT, TIABHbIM O6Pa30M, TOXMECTBOM OCTPOrcKOH MOPCKoOl Opaxuo- 
lomoBoli tbayHb! c *ayHoli B COAX, MOMCTHMAIOINMX yrleHocHy!0 TosuLly Ka- 
araHbl. OH cunTaeT, YTO yruieHocHasd Towa KaparaHabl OHOBO3pacTHa C 
jamlaxXOHCKOH CBUTOH. 

B 1952 r. P. H. Benequxropa mpou3spesa MOMOJHUTebHbIe COOpbI PayHol 
3 paliona mq. Crapo Bamaxonku. JlerabHo usy4HB ee MeTOJOM MIPHUVIn- 
opku, P. H. BenenuKropa Woka3ala, YTO HEKOTOPble POfbl, OMpeessemple 
aHee KaK BePXHCKAMCHHOYPOUIbHbIe, ABIAIOTCA XapaKTePHbIMM [MIA HMxKHE- 
AMCHHOYPOJIbHBIX OTJIOXKeHHH. 
 B 1953 r. aBropoM HacTosileH CTaTbH NpH U3yYeHHM KepHa KOJIOHKOBbIX 
\<BaoKHH, MIpOOypeHHBIX B palione cc. EpMaku — Masuuopka B nepvon 1942— 
\950 rr., B OTJOXKeHMAX OCTPOrcKOl CBUTbI ObL BCTPeyeH CPaBHHTeJIbHO 60- 
ATE KOMIseKc (bayHb! HM sIOPhI, BKMOUVaOWIM MpekcTapuTedlen Opaxuonog, 
|seWMMOL, TacTPOMOA, OcTpaKoN, MCTOHOMMX paKooOpasHLIx (sMeaiiH) aure- 
laKOB KpMHOUuAeH, delllyu pHG, a TaKKe JIMCTbA, UbiIbUa M CHOpbl HaSeMHDIX 

TeHUH. é J 
Be pens 6paxuonon, usyyapminxca T. I. Cappresoit u A. H. Coxoupexon 
| Tlaneonrosoruyeckom uncturyte AH CCCP, onpenesmenni: Chonetes cf. lon- 
10* 4059 


gispinus Roem., pcTpeyarollulicd B HaMIOpe H BepxXax, BH3eliCKOrTO sApyc. 
EBporipl; Chonetes (Chonetes) schumardianus Koen. u Leiorhynchu’s carbe 
niferus polypleurus Girty —Bugbl, H3BeCTHbIe U3 BepxXHero BH3e WH HaMIOp 
Benpruu. Pax opm oOKa3aJIucb OMPeAeJIMMbIMH TOJIbKO WO pOda UH 30eCb H 
mpupomatcs. Yka3aHHble BUALI Opaxnonog B KysHeykom OacceHHe WO HacTos 
lero BpeMeHH He Obl u3sBecTHH. T. [. Cappryepa u A. H. CokospeKas 07 
MeUadIOT, UTO OpemeseHHad UMu (ayHa OTMMYaeTCA NO POMOBOMY) H BHAOBO 
My cocTaBy OT @ayHbl OpaxHonol, U3BeCTHOM paHee M3 paioHa W. Crapo: 
BamaxouKu. STO oTmMune *ayHb! OObACHACTCH HMM MHbIMH (allHaJIbHbIM: 
YCJIOBHAMH, CYU[ECTBOBABIUMMH B MepHOX HaKOMVJICEHHA OTJIOXKeHHH OCTPOCKO 
CBUTbI B paloHe cc. EpmMaku — MavuHopKa. 

T. I. Capprgepa u A. H. CoxkospeKana yKa3pipaioT Ha OOJIbUIOe CXOCTB: 
(bayHbI U3 ocTporcKoh cBuTH Ky3s6acca ¢ PayHow BepXOB HH*KHEerO KapOoH 
EBporibl, re 3TH OTMOXKeCHHA MpemCcTaBJeHbl TakxKe TIMHHCTHIMH (allHAMr 

B. A. JlammuHol, npou3BoquBueH u3y4eHHe TeeNMNOL, OlpeeJieHbl CIE 
Wyroulue POpMb!: Nucula akkuduki Mirosch., Nuculopsis ventricosa (Hall.} 
Leda attenuata Flem., L. meckana Mark., L. mariannae Smir., L. snjatkin 
Fedot., Edmondia pentonensis Blinds Grammysioidea sp. n., Solenomy 
parallela Beede et Rogers, S. costellata M’Coy, Lithodomus "ef. linquali 
Hind., Aviculopecten sp., Posidoniella sp. u ap. Ilo 3aKsouennto B. A. JIar 
WMHOH, YKa3aHHad BbIlle (bayHa He MpOTHBOpeuynT HH2XKHEKAMeCHHOYNOVIbHOM 
BO3PaCTY BKJIOUAIOINHX ee MOpPOL. 

Onuaxo B.A. Jlanumua ormeyaet, 4TO cpeqH STON PayHbl BcTpeualoTcs | 
3HAUHTCJIbBHOM KOJIMUECTBE BEPXHeCKAMEHHOYMOVIbHbIe (POPMbI, TAaBHbIM OOP 
30M, IpegxcTaBuTen pola Leda, Aa KOTOpbIX XapaKTepHO IIMpOKOe BepTH 
KaJIbHOe pacnpoctpaHeHue. Tak Hampumep, Leda attenuata Flem. none 
B SanamHoiw Espone Bp oTmo0xKeHuAX BepxXHero Kap6ona, B J[oHenKom Oacced 
He —B cpefHem Kap6oue, B Cu6upu ona Opima O6HapyxeHa M. 9. Annmed 
CKHM B HW)KH€KAMCHHOYIFOJIbHBIX TIMHHCTHIX CMaHyax y Tomcka. 

Bowpuioh MHTepec mpemcTaBaeT BepBble OOHApyxXeHHaA B OCTPOTCKS 
cBUTe PayHa ABYXCTBOPUATHIX pakooOpa3HbIx (Jeawuy). [locmeqHHe BcTpeu 
HbI B OOJIbIOM KOJIMYeCTBe MO BCeMy Pa3spe3y HM IIpHypoueHbl K aicepowil 
BbIM HM apraJJIHTOBbIM MaukaM. 

Ilo coo6ujennio H. MW. Hopoxunopa, u3syyapuiero KOJJIeKIMIO WBYXCTBO} 
‘YaTHIX PakOOOPa3HbIX, BCe OHH MpeCTaBJeHbI HOBbIMM BALaMH HOBOTO po 
Amphikoilum, ornocameroca K HOBoMy nmoxcem. Amphikoiluminae. H. VW. He 
BOXKHJIOBBIM YCTaHOBJIeHB! Culexyioulve Bunt: Amphikoilum ermakoruy 
Novoj., A. alienum Novoj., A. muromcevi Novoj., A. sibiricum Novo} 
A. barsassicum Novoj., A. magnum Novoj., parvum Novoj., A. contermi 
num Novoj. | 

He uck04eHa BO3MOXHOCTb, YTO pH GOosee TeTaMbHOM U3y4YeHHH 37 
(bayHa MOXeT ObITb NOOKeHa B OCHOBy Ooslee ApoOHOK cTpatTurpad 
OCTPOPCKOH CBHTHI. 

B pane o6pa3lop 43 OCTporckKoOl CBUTHI, MOABepriuMxcaA MallepallHy, Obl) 
o6HapyxxeHo 82 Buna cnop. V3 nux 43 Buna ABJAAIOTCA HOBbIMH, Heu3Bec? 
HbIMM PaHee B MaweosolicKux OTMIOKeHuAX Ky36acca. OcTamtbupre 39 Bur 
clop, 10 aHHbIM usyyaBlueh ux JI. A. Kopanenko, pacipesessiorca clelyy 
INHM OOpa3som: 21 BUA ABJIAeTCA XAPAKTePHBIM JIA HUKHOCKAMCHHOYTOJbHEY 
oTmoxeHHH TyuryccKkou u Becrdaapekon duopucTuyeckux MpOBUHHh; 18 By 
OB, COrlacHO JHTepaTYPHbIM MaHHbIM, H3BeCTHbI B OTJOKeCHHAX CPeHero 
BpepXHero Kap6oua TyxryccKor (bopucruyecKon o6acTu. 

CrOpoBO-MbIIbIeBbIe KOMIVJICKChI OCTPOPCKO CBUTHI He HaxOmAT ce6e ani 
JIOTOB CpeM M3BeCTHBIX KOMIWIeKCOB Apyrux dwliopHcTuyeckKuxX MPOBHHILA 
Han6osee 61M3KUMM K HUM ABJIAIOTCA CMOPOBO-IIbIbIEBLIC KOMIWICKCHI ali} 
Kae€BO-Ma3YPOBCKOH TOVJIILH Kys6acca. B W3yyeHHbIX O6pa3ziax ObWIO OOH) 
pyxeno 14 BHAOB MbIWIbIbI XBOMHBIX ApeBHero Tuma. 

SHaYHTeIbHOe KOJIMYCCTBO MIbWIbILbl XBOMHBIX B OTMOXKeCHHAX OCTPOTCKG 
CBHTbI ABJIAeTCA MHTepecHbim dbakrom. Jlo HacToslllero BpeMeHH TIbiJIbI!) 
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XBOHHEIX Oblla H3BECTHA JIMIb H3 OTMOXKeHui BepxHeli uacTH banaxoucKoli 
CBUTHI. 

Hs pacTureJibHbix OCTAaTKOB, B OOJIbINMHCTBeE CBOeM TIOXOTi COXPpaHHOCTH, 
C. B. Cyxosy yfamocb onpezenuTs Angaropteridium chacassicum Radz. u 
A. cf. abacanicum Zal., uspecrubix us MuuycuncKolt 1 Ky3Helkow BaquH. 
B mocneqHeli 9Ta dopmMa mpuypouena raBHEIM o6pa30M K BepXOTOMCKOli 
30He CTpaTurpaduyeckon cxemp A. I]. Poraa (Bepxn Bu3elicKoro apyca). 

Angaridium cf. submongolicum Neub. scrpeyen B Ky36acce B oTuoxKe- 
HHAX OCTPOPCKOH CBUTbI H Ma3ypOBCKOM TOU OastaxoucKoli cBuTEI. Kpome 
TOPO, ObIJIH BCTPeYeHbI OTMeUaTKH, yCOBHO oTHeCeHHbIe K Demetra asiatica 
Zal., YacToO BCTpeyaeMble B HHKHUX POPHSOHTAX OCTPOrcKOl CBHTHI. 

IIpupeweHHble BbIIMe PesybTAaTb! HSYYeEHHA COOPaHHBIX ABTOPOM MaJleoH- 
TOJIOTHYECKHX OCTATKOB CBHJETeJIbCTBYIOT O OOulee ApeBHeM BO3PacTe pac- 
CMATPUBaeMbIX NOpOA, YeM STO MIPHHATO B HacTOAIIee Bpems. 

Ilo Bceli BepoATHOCTH, OCTporcKy!0 CBHTYy CJleyeT OTHOCHTh K KaMeHHO- 
YPOJIbHbIM OOpa3s0BaHHAM, COOTBETCTBYIONIMM BepXaM BH3elHCKOrTO sapyca. 
B CBA3H C 9STHM JOJDKEH ObITh MepecMOTPeH MH BOSpacT Goee MOJIOMbIX OTJIO- 
MKEHHU, COCTABJIAIOIIMX C OCTPOPCKOH CBHTOM eCMHHbIM IWMKJI OCALKOHaKOIMJICHHA., 

He uck104eHa BO3MOXHOCTH, YTO aJbHelilllee H3yYeHHe ABYXCTBOPUATHIX 
pakoOOpa3HbIX HW CMOPOBO-IIbIVIbIeCBbIX KOMIVICKCOB JaCT BO3MO2%KHOCTb Mpo- 
H3BeCTH Oomee MOMpOGHOe paculeHeHHe H YBA3KY MeKy COOOM OTeJbHbIX 
pa3pe30B OCTporcKol cBUuTHI Ky36acca. 


[ocrynnao 
WOOT Dae 


‘ 
LIMTHPOBAHHAS JIMTEPATYPA 


1M. J. 3anecckxunh, E. © UnpKosa, Ilaseo-puton. cOopx., M34. AH CCCP, 
1937. 2M. ®. He&6ypr, Mazeoutosoruas CCCP, 12, 4. 3, 8. 2, IIMH AH CCCP, 
1948. *% A. Tl. Potad, Crpaturpadua swxkHekaMeHHOYroOJbHbIXx OTIO#KE HK KysHenkoro 
baccefina, 1938. 4M. 9. Anumesckudk, Yu. aan. JY, 1, B. 4 (1935). 
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Hokrnagn Akayemun Hayrx CCCP 
1954, Tom XCV, N 5 


rFEOJIOTHA 


i. M. PE3BOH 


O FOKHOH FTPAHHILE KYPAMHHCKO-®EPrAHCKOrO 
CPEXHENAJIEOZOMCKOFO NOXHATHA B IO)KHOM TAHb-WAHE 


(ITpedcrabzexo axademuxom H. C. Illarcxum 12 II 1954) 


lOro-sanaHoe oKoHYaHHe xpe6Ta UartKaspeKoro u xpe6er Kypamuncxnii, 
KaK 9TO yKa3bIBaeTCA MHOPHMH aBTOpaMH, BCTYMalOT B JeBOHCKy!0 30xXy Kak 
cyma (1, 1). B, HW. Tonos, Hasprpatommii sto noguaTue KypamuucKuM, cun- 
TaeT, YTO eTO MaAKCHMAaJIbHOe Pa3BUTHe MajlaeT Ha CPeAHHM MeBoH UM Ha Haya- 
Jo Bepxuero (§). A. B. Ilelise pprgqenser sty o6acTb Kak: Cprip-qapbuncKo — 
@Meprauckyto ruipi6y c OcOGLIM XapakTepoM TeKTOHHYecKoro pa3BuTua (7). Io 
JI. B. Hammpxuny, 9To 1oxKHas yactb Apaso-JKyHrapckoro mepemelika (°). 
lOxHad rpanlla NOLHATHA BCCMH MpebIAyULMMM UCCIeELOBAaTeJIAMH IIpOBO- 
AuMach Te-TO NOX MOUIHbIMH YeTBEPTHYHBIMH OTMOKeHHAMH DepraHcKoli 
KOTJIOBHHbI, HeoqHOKpaTHo B JIMTepaType OTMeYaJIOCb, YTO B paspe3ax TypKe- 
cTaHcKoro Hw AmalcKoro xpeOTOB OTCYTCTBYIOT CHJIbI OTJIOMKeHHA TMIpOLyKTOB 
PasMbIBaBUIeHCA KasIeMOHCKOM CYLIM, a BeCb pa3pe3 MpescTaBJeH THMHUHbIMH 
MOPCKHMH OTJIOXKCHHAMH. 

Pa6OoTbl MocJeqHHX JIeT, BbIMOJIHeHHbIe aBTOpOM B TOxKHOK Mepraue, 
TO3BOIAIOT OoIee TOUHO yCTaHOBHTb BpCMA BOSHHKHOBCHHA NOAHATHA HW O- 
<TaTOUHO OTUCTJIHBO HAMETHTb efo IO*KHYIO rpaHuly. 

Kak y2Ke HaMH yKa3bIBaslocb paHee (9), B HH3KHX Mpezropbax TypkecTau- 
ckoro wu Aslalickoro xpe6TOB, Ha 3Ha4HTeJIbHOM IIpoTsxKeHHU oT r. Ypa-T106e 
no ycTba p. AOurup, T. e. Ha paccToAHHH CBbIle 300 KM, OOHaKaerca Xapak- 
TepHaA MCCTPOUBeTHaA CBUTa C PaCTHTCJIbHbIMH OCTaTKaMH HM HeINpOMBILIIJIeH- 
HbIMM 3aJle2KaMH KAMeHHOrO yrJix, OMMCaHHbIMH B. A. Saxapepuyem (°). Bos- 
pacT CBUTbI Ha OCHOBaHWM HaXOQOK rpalTOJIMTOB OMpeseJIeH KaK BeHJIOKCKHH. 
Tp mpocwexuBaHHH pa3pe3oB K IOry CBHTa ObICTpO TepsxeT CBOIO MeCTpOLBeT- 
HOCTb H CTaHOBHTCH cepol. Bpriie 3aleraeT CBHTa MOHOTOHHOrO YepesOBaHHA 
TpyYOO3epHHCTHIX CePbIX MeCUAHHKOB C MaJIOMOLIHbIMM HpOCJIOHKaMH TeEMHbIX 
I'IMHMCTHIX Canes, Claraioulad ceBepHble cKIOHbI Trop KarpaH. Bospact 
CBUTbI ONpemeseH Kak Jya0B. FOxHee MecdaHHKH HM CJIaHI[bl CMeHAIOTCA U3- 
BCCTHAKOBbIM paspe30M «MaTyaiickoro Tuma» (?, ®). 

Cpoeo6pa3Had MeCTpOMBeTHOCTb, a MeCTAMH 3aPHIICOBaHHOCTb, HaJIM4He 
KAMCHHOPO yrs. HW OCTATKOB Ha3€MHbIX PpacTeHH B OTJIOXCHHAX BeHJIOKCKOTO 
spyca 3acTaBJIAIOT CUMTaTh UX OOpas0BaHHAMM MpMOpexXHO-MOPCKHMH, MO- 
Ker ObITb NaryHHbIMH. OOulad TOHKO3epHUCTOCTh MaTepHaJia, CJlaraloulero 
CBUTY, yKa3bIBaeT Ha ClaOyIO HHTCHCHBHOCTb MpOWeCCOB pa3sMbIBa CyUIM, YTO, 
B CBOIO OYePeb, TOBOPUT CKOpee BCeTO O Ce HH3MCHHOM PaBHHHHOM Xapak- 
tepe, IlospuleHve B BepXHeli YacTH paspe3sa TpyOO3epHHCTHIX NCCUaHHKOB MO- 
%KeT TOBOPHTh OO YCHJIEHHH ZPOSHOHHHIX MpOlMeccoB B JIyAJIOBCKOM BeKe. 

HanomHuM, 4To Mo aHHbIM uccseqoBaTesei Cesepnoi Peprannt (', *) 
SaBeJOMO BePXHeCHJIYPHUCKHe OTJIOXeHHA H3BECTHHI B YarkasbcKoH ropHoL 
cHucTeMe TOJIbKO B OFpaHHueHHOM YHCJle MeCT H Ha 3HaUHTeIbHOM yaJleHHu 
OT MeCT, HAMM OMHCEIBaeMEIx (GacceiiHE! pp. CymMcap, Kacan, Tepc). Takum 
06pa30M, Ha 3HaYHTeIbHOM MpOCTpaHCTBe, NPHMbIKatolleM K DepraHcKow 
KOTJIOBUHE C CeBepa, BePXHECHJIypHCKMe OTJOXKeCHHA HeHSBECTHEI. 
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B HWKHeM JeBOHe CJIeAbI. pasMbIBABIUeHCA CyIIH OcTaIHCb HaM B BUHIE 
TOpH30HTa KOHTIOMepaTOB C JKCAHHCKOH (ayHol, OOHAaKAalOUIMXCA B OCHOBA- 
HHH OOPbIBOB CeBepHbIX CKIOHOB rop KaTpau. IIpu usy4eHHH STHX KOHTJIOMe- 
pator eme B 1940 r. HaMM Obl ycTaHOBJIeH OYCHb HeMOCTOAHHBIM CocTa’ 
TOPH30HTAa HM MOLLHOCTb, MCHAIOMWLaiCA OT HECKOJIDKUX MCTPOB H JO 200 mM. Kou- 
ryloMepaTbl yepeyroTc 
3yeCb C MecuaHHKaMi, CBH-} 
Ta COJepXKUT JIMH3bI WH TIpo- 
CJIOH H3BeCTHAKA, MaBllero: 
HaM OoraTyio (dayHy Opa- 
XHONO, KOpaJWIOB HU TpHJIO 
6HTOB %2XeCMHCKOrO  BO3- 
pacta. Laased ” ; 
~— DKequuckue | oTsoxKennal 
JIOKAaTCA Ha, pa3sHble PopH-; 
-30HTbI BepXHero cuHuypa, | 
MeCTaMH C HEKOTOPHIM yruio-- 
BbIM HecoracHeM., Bo3pa-) 
CTHbIMH aHasloraMu 2KelHH-} 
CKHX KOHIVJIOMepaTOB . Pop} 
Karpan B UatKasibcKon cH- 
ryphectanckud p cTeMe  culeqyeT CUMTAaTB 
——gepasman——« p MOp@upHTOBO - TyoByto 
CBHTy, TaK»Ke HecorlacHo; 
Puc. 1. Cxema pacmonoxKeHua, 1oxKHOrO Kpaa Kypa- Ne Ha Be€pXHe-) 
MUHCKO-PepraHcKoro MOAHATHA B BepxHem cusype H. CHJIYPHHCKHe CJIaHIbl Oyr- 
HH)KHCM JleBOHE. J — nectpoupetTHad CBHTa BepxHero can Coe 
custypa B 1O. Peprane, 2— KOHrAOMepaTbl HH KHETO OuesugHo, uTo pocT nox- 
nesoua B IO, Peprane, 3— Omckuh pud-Oanka BCH- pong HAUABIITHGH B REHM 
ype uw 2epoue (mpeyBenyeHo), 4— 3aBeOMbIe OTIJO- 
%KeHAA BepXHero cuuypa B C. Peprane. a—rpanuna JIOKC, HeMPeCpbIBHO NpORO- | 
TOMHATHA B HWKHEM JeBoHe BIO. Peprane, 6—unpey- WKaJICH B TeyeHHe JIYWVIOBa 
noaraeMavd rpaHhiWa MOAHATHA B BEPXHeCM CHJlype Hu WH HacTOJIbKO YCHJIHJICA B. 
HWKHEM WeBone B C. Peprane 2KeIMHCKOM BeKe, TO rpy- 
OoOOOOMOUHbIe pOyKTbl 


; pasMbIBa =TORHATHA 0- 
CTHIIM Ha lore O6acTH MpesropH coppemenHoro Avlalickoro xpe6ra. 


TpyOoo6JloMouHble OTJIOXKCHHA HWAKHETO eBOHA MpocsexkKUBaloTCA Ha 
3HAYHTEIbHOM MpOTAKEHUM OT NOME! p. Cox go p. Ucchatipam, T. e. Ha pac- 
crosHue cpbile 200 kM. Bmecte c TeM 1oxKHee, yxe B 5—8 KM, 2xKeMHCKHE 
KOHTVIOMepaTbl TepeXOAAT B CBHTY TOHKOSEPHUCTHIX MeCuaHHKOB, uepesy1o- 
UHXCA CO CJlaHIaMH. 

SanamHee JOHHbI p, Cox %*eMHCKHe OTIOwKeHuA B IOxHO @Meprane 
He BbIJeJIeHbl, HO BO BCHKOM CJly¥ae KaKUX-IMO0 TpyOooOOMOUHEIX O6pa3o- 
BaHHM, COOTBETCTBYIOULMX KOHTVIOMepaTaM ceBepHoro cKOHa Trop Karpan, 
3lecb HeH3BecTHO. BepostHee Bcero, YTO 9Ta UYAaCTb OacceliHa Oba ocTa- 
TOUHA yasleHa OT OOMACTH pasMbIBa. 

Hao6opot, B lOro-Bocrouno Peprave, HMeHHO B piaHOHe Tak Ha3bIBaCMbIX 
OuickHx ropok (Unie-Matipam, Unip-Yctyu u ap.), 6M380CcTh NOAHATHA YyB- 
CTBYeTCA H B BePpXHeCHJIyPHHCKHX HM B JCBOHCKHX OTJIOXKCHUAX. 

OrTJOx%KeHUA JIYAJIOBCKOrO, 2%Ke€MMHCKOTO HW KOOJIEHICKOrO ApycoB, Tpey- 
CTABJICHHbIX 30€Cb H3BECTHAKAMHM C OOHMIbHOH (ayHOl, a MecTaMH KPeMHH-. 
CTbIMH HM TVIMHHCTbIMHM CJlaHWaMH, XapaKTepHbI Pe38KO MOHHKeHHOM MO cpaB- 
HeHHIO © COCeHHMH paspe3amMu MoltHocTbIO (400—600 m). 

CpeaqM ciaHueBbix Tom, Opto-ray (Ha ceBepe) u Kekauk-Tray (Ha tore) 
BHILeMAeCTCA M3BECTHAKOBHIN pud)-OaHka rop Unab-Matipam, xapakrepublit 
HeIPePbIBHIM. HAKOIWICHHEM MSBECTHAKOB B TeYCHMe BCeTO JYMWIOBCKOrO BeKa 
HM BCe@H HHKHeEJCBOHCKOH 9TMOXH. 

HerocpeacTBeHHO 10O%KHee pacnosaraeTca mporu6 r. Kapa-uatpip, B KO- 
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rOpOM B 3TOT Xe OTPe30K FeosOrHyecKOlt HCTOPHH HakOMMAacb ByJKaHoreH- 
daa TONUa (NopdupuTbl, nHaGasbl, KpeMHUCTHIe Cab, Typ) MOLI- 
HOCTbIO CBbIINe 2 KM. 

Mobi CKJIOHHBI paccMaTpuBaTb paiion OulcKux ropoK Kak 10ro-BocTOUHy10 
9KpavHy ONHMCbIBAeMOTO TIOMHATHA. Syecb He OplIO cpesqHeNameosolicKol 
SYIIM, HO, BEPOATHO, CYyLLeCTBOBaa NOMBOAHAA CTYMeHb, CAyKUBINAA Wpucta- 
HMULCM MHOFOUHCIeHHBIM OpaxHonogaM, KOpadaM mM pakooOpa3HbiM. CBoe- 
oOpasHoe ceBepo-3allaqHoe MpocTupanne uIbMalipaMcKoro U3BeCTHAKOBOTO 
MaCCHBa-putpa MOxXKeT ObITh OOBACHEHO eo PacHONOX*ReHHeM BAONb ceBepo- 
30CTOUHOTO Kpad MOAHATHA HamofoOOue OapbepHoro OOpasoBaHna. 

Kuperckue oTmoxenin IOoxHol Depransr ye He Lalor HaM CBeeHHit Oo 
SYULECTBOBAHHH NOAHATHA Ha MecTe KypaMHHCKHX Top. ITO MOLLHbIe TEMHbIC 
{3BECTHAKH H JOJIOMUTHI (roppl Kyprau-Taim, Boopant) u addy3suBno-cranue- 
3a TOJIIa, OOHAKawllaicA MOMOCOIO BAONb HU8KUX Npesropui AmaticKoro 
1 TypkecTaHckoro xpe6Tos. 

B BepxHeM J[eBOHE B OGaCTH HH3KHX Mpemropuii user HakonMeHHe u3- 
3ECTHAKOB HM oOMUTOB. Ha cepepe B KypamuucKom u UatkaspcKom xpe6- 
fax, B CpeJHeM JeCBOHE H B HavaJie BEPXHEeYO, elle MpoMoMMKaeTCA Hakore- 
IM€ MeCCTPOUBETHOM TOJILIH MeCuaHHKOB, “CulaHWeB H KOHTOMepaToB, ToulbKo 
3 BEPXHeEM JleBOHE HaYHHaeTCA MOUTH MOBCEMECTHOE OTJOMKeHHE USBECTHAKOB 
> MOPCKOH (ayHoH. 

IIpupeyenHble aHHbIe MO3BOJIAIOT € HCKOTOPOM YBepeHHOCTbIO TOBOPUTb O 
‘OM, UTO MOJHATHE, CylecTBOBaBlee B 9MOXy CpeAHero Maseo30f Ha MecTe 
OSpeMeHHOH UatKaJlbcKOH TOPpHOH CHCTeMbI, 3apOQHIOCcb elle B BepXHeM 
MJLype, MOCTHMIO MaKCHMYyMa CBOerO Pa3BHTHA, 3aXBaTHB BCIO DeprancKkylo 
(OTJIOBHHY, B XKCQHHCKOM BeKe HM HC¥e3JIO, KAK Pa3MbIBaeMaA Cyllla, B BepXHe- 
[CBOHCKY!I0 SIOXy. 

TlocKobky B CBOe€M Ppa3BHTHH 9TO NOMHATHe 3axBaTHJIO Kpome Kypamuu- 
KOTO xpeOTa, MOUTH BCIO OOacTb PepraHcKOl KOTJOBHHbI, MbI Wpellaraem 
'TBEPIMTb 3a HHM Ha3sBaHve Kypamuucko-Peprauckoro NOsHATHA, 

To O6cTOATeIbCTBO, YTO TO CBOHM pa3MepaM H JWINTeIbHOCTH pa3sBUTUA 
TO MOMHATHE COM3MepHMO Cc COCeEHHMH FeOCHHKJIHHaJIAMH, IMO3BOJIAeT, MO- 
KeT ObITb, OOlee MpaBHJIbHO Ha3sbilBaTb ero KypamMuHcKo-PepraHckolt reo- 
HTHKJIMHaJIbIO. 


JIbBOBCKHH rocyapcTBeHHbIM yHHBepCHuTeT Ilocrynuso 
uM. Vs. PpayKo 7 Il 1954 


LUMTHPOBAHHASA JIMTEPATYPA 
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Aoxnagn Axagemun Hayrx CCCP 
1954, Tom XCV, N 5 


TFEOAOrHA 


H. C. YCEHKO 


O PAHHHX STANAX ®OPMHPOBAHHS YKPAHHCKOrO 
KPHCTAJIJIAYECKOFO MACCHBA 


(ITpedcrasrexo axademuxom JI. C. Kopoxuncxum 2 II 1954) 


Kak H3BecTHO, HaHOoulee ApeBHHMH O6pasoBanHAmMu YxKpaHHcKoro KpH- 
CTaJIIMYECKOTO MaCCHBa ABJIAIOTCH MOpOAbl OCaqoOvHO-MeTaMopduyeckol 
TOI, CJIOKEHHOH KBapITaMH, OHOTHTOBLIMH, OMOTHTOBO-rpaHaTOBbIMH, 
CHJIJIMMaHUTOBbIMH, KOPAHEPHTOBbIMH, CTABPOJIMTOBBIMH, rpacdUTOBbIMH M Apy- 
THMH THevicaMM M KpPHCTaJIMYeCKHMM H3BecTHAKaMH (3, 6 1°), Sty nopomH B 
raBHOH CBoei Macce rpaHHTH3HpOBaHbI W aCCHMMJIMPOBaHbI MOCeLyIOWHMU 
HHTpy3HAmMH. B TOM HIM MHOM KOJIMYeCTBe OHH COXxpaHuuch B SanajjHOM 
[ipvasosbe, B GacceliHax pp. TopHoro Tuxuya u Tuunoro Tukuya, WOxuoro 
Byra u JlHectpa. 

Cpequ nmopog sTOM ocamouHO-MeTaMop(duyecKON TOM MOb3yIOTCA 4pes- 
BbIUaHHO WIMPOKHM pasBUTHeM MeTaOa3uTH (1°), NpeacTaBsIeHHbIe pa3JIM4HO- 
ro cocTtaBa amduoOouutTamu. CocraB MeTaOa3HTOB HeEMOCTOAHeEH M 3aBHMCHT OT 
cTeMeHH MeTaMOp@H3allH UX, MpH4eM CJeyeT OTMETHTb, ITO COMepxRalanca 
8 HHX poroBad OOMaHKa — OObINHO LIMpoKoTaO/IMTUaTad, OOpas0BaBllaxnca, 
HECOMHEHHO, NO MHpoKceny. 

CrpykTypa MeTa6a3HToB TakxKe pa3luuHan. Han6ouee vacrol saBaeTca 
PpaHoOJlacTuyeckan, pee BCTpeyaeTcA HeMaTOOJIacTHYecKkan (B CJlaHtax). 
B mMeHee H3Me€HEHHBIX PaSHOBUAHOCTAX JOBOJIbHO OTUeTIMBO HaOJIlOMaloTcA 
UCeBROMOpPHbIe CTpyKTypbl — OulacTtooputToBaA u O/JacToraOOpoomurTosas. 
Bce 3TO ABJIA€TCH HeEOMPOBepXKUMbIM JLOKa3aTeJIbCTBOM MalrMaTH4eCKOLO IIpo- 
HcCXOKMeHHA MeTaOa3HTOB HU B YaCTHOCTH, 9*dy3HBHOro. 

Kpome amdu6ountos, B STON TOME YacTO HaOOMalorcaA B OOLLeM CoO- 
flacHble MOJIOCbl MMPOKCeHO-MarvOKa30BbIX THeMCOB, KOTOpble B 3HauH- 
TCAbHOH CBOeM 4aCTH, ECM He HE BCE MOJIHOCTbIO, Tak*Ke ABJIAIOTCA MeTaMOp- 
usOBaHHbIMH MarMaTHYeCKHMH (MOBHAHMOMYy, 3p*Ppy3HBHbIMM) Toposamy 
OCHOBHOrO XapakTepa. B yacTHOCTH, MarMaTHYeCKOe MponcxoweHve MHpo- 
KCe@HO-MvlarHokK1a30BbIx rHelicop Ilo6yaxba oKxasano JI. I. Tkayyxom (7). 
- Hapsny c mMeraOa3suTaMH B OCajOUHO-MeTaMOpuyecKOH TOME NOpok 
HOBOJIbHO OOJIbIIHM pa3BHTHeM TOJIb3yIOTCA YJIbTPaOa3HTbl, NpeCTaBJIeHHble 
3 pasMM4HOH CTeMeHH MeTaMOpPH30BaHHbIMH MepHAOTHTAMM WM MMPOKCeHHTAa- 
MH, B page ClyyaeB H3MeCHCHHBIMA JO MOJHOTO HCYesHOBeHHA MepBHUHbIX 
MHHepasion Cc OOpas0BaHHeM CepNeHTHHUTOB, AKTHHOJMTUTOB, TPeMOVJIMTUTOB, 
TaJIbKOBbIX H XJIOPHTOBBIX CJlaHIeB H Apyrux Nopogk. YibTpabasuTbi u Mera- 
6a2TbI, KaK COBePIICHHO OTYeTJMBO ycTaHOBJeHO B 3anayHom IIpuasosee, 
nto pp. FOxnomy Byry, Popromy Tuxmuy, Pxunomy Tuxuuy u JLuectpy, 3ase- 
raloT cpequ Mopog rHelicoBoli TOUIMM B BHe COMMIaCHbIX IWlacTOBBIX TEdI, 
KOTOPbIe, MOBMAMMOMY, B OMHMX ClyyaHx MpeACTaBAlOT COOOH HHTpy3HBHbIe 
3aleKH UM CHJWIM, B Upyrux — Apepuue noKkpospl, JlokasaTembcTBoM 9TOrO B 
UgBeCTHOM CTeMeHH MOKET CLY2KUTb HaJIMIHe B STHX MOPOMax peJIMKTOB Ola- 
“poraOOpoBbIx, OulacTOO(PHTOBHIX HM OMaCTOMOPPUpoBbIX MeJMKOSCPHHCTHIX 
cTpyKTyp. SauleraioT OH TakxKe MB BHe pasM4HOro pasMepa NomoC CpeAH 
MUTMATHTOB. 
| 
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Mara6a3urb M yJIbTpaba3nTbl, MepecavBascb C MOpOaMu rHelicoBo 
KOMIJIeKCa H MUPMATHTaMH, COBMeCTHO C HAMM OOpa3syioT CKJauaTble CTpy 
TYPbI CeBepo-3anagqHoro mpocrHpaHud (SanagHoe IIpuasoppe, pp. lO2KHbI 
Byr, Popup Tuxuy, [unaoi Tuxuy). Orcioya MOKHO CeaTb BBIBOT, ¥ 
BHepeHhe HU H3JIMAHHe YJIbTPaOCHOBHBIX H OCHOBHbIX MarM IIpOWCXomuIN 
oO6pa3s0BaHHA CKaOK. 

IlepecmaHBpaHve MeTa6a3HTOB HM yJIbTpa6asHTOB ¢ MOpOsaMH OCaOUH 
MeTaMOp(uyeCcKON TOJIULH HM ABHO MPOABJAIOMNIMHCA B pxAe Clyyaes apiPysy 
HbIM\ XapakTep HX aeT OCHOBaHHe MpeANoOaraTb, 4TO BeCb 9TOT KOMIMICK 
(bOpMupoBaJICA B MOABHXKHOM 30HeE OJHOBpeMeHHO HM MpecTaBaseT co6o 
ocalOouHo-aiy3uBHy!o (PopMallHio FeOcMHKIMHabHOoro Tuna (%, °, &19), o€ 
pa3sOBaBllylocd B NMepBbIi MOCKMalyaTblit 9TaM pasBHTHA TeOCHHKMMHAII 
(ObITb MOXeET, WaHreOCHHKIHHAaJN). pees et 

Bropot — cklaquaTblii 9TaM pa3sBUTHA STOH TeOCMHKJIMHaJIM XapakTepH 
3yeTCA LIHPpOKUM pa3BHTHe€M MarMaTHYeCKHX MpOWeccOB, CBASAHHbIX C MOAB 
J@HHEM B 30HE CKaqKooOpa3s0BaHHA MarMaTHuecKHX Macc rpaHHTHOro CcocTai 
Ba. K 9sToMy 9Taly OTHOCHTCH OOpazsoBaHHe rpaHoguopuToB p. Bepzb 
;panHomuoputos Kpemenuyra, WiaruokJIa30BbIX rpaHuTos p. CakcaraHn, 3BeHy 
rOpOUCKUX PpanomMopHuTos, OepAM4eBCKUX rpaHuTOB uM YapHoKuToB Ilogonuy 
Bee 9TH MOpOAbI OTIMYAIOTCA PC3KO BbIPARKeHHbIM THOPHAHbIM XapakTepoM 
cofepKaT OOJIbINOe KOMMYeCTBO TayeK HM KCeHOMMTOB MOpod MepBoro 9sTany 
pa3sBUTHA TeOCHHKJIHHaJIM — pa3sJIMGHbIX THeHCOB, MeTaOa3HTOB HU yJbTpabal 
3UTOB. C 3THM Ke 9TANOM CBA3SAHO OOPasOBaHHe MHTMATHTOB, MOJIbSyIOULAXe 
WIMPOKUM pacnpocTpaHeHveM Ha TeppuTopHu YKpawHCKOM KpHCTaJJIMYeCKO} 
MOJIOCI, OCOOCHHO B OOJACTAX PaSBUTHA PpaHMTHbIX HHTPy3H ZTOrO BospacTa 

TakuM 00pa30M, B 9TOM HaHOovlee ApeBHeM YTeOCHHKIMHAaJIbHOM IMKvIt 
pasBuTua YkKpaHHCKOH KPHCTaJIMYeCKOH MOJOCbI JOBOJIbHO 4YeTKO ycTaHa®e 
JmBaroTcA 2Ba NepHona. Ilepppii mepHok XapakTepv3yercaA mpornOannes 
peBHel! reocHHKJIMHaJIM MH OOpas0BaHHeM OCaMOUHO-9PPy3HBHOH TOJILIM; BTO 
poll MepHo OTMHYaeTCH pasBHTHeM CKJaKOOOpa30BaHHA, C HUM CBA3aH? 
MeTaMop@u3alnA MOpod ocagouno-9pPy3uBHoK dopMawun (npespalileny: 
WX B KBaDUATbI, PHelCcbl, AMPHOOJIMTHI H aM*uOOJIM3HpOBaHHble UW CepneHTH 
HU3HpOBaHHble THNepOa3uTbl) HW MOABJIeHHe rpaHHTHOM MarMbl. [paHuTua: 
MarMa OOpa30BaJlacb, BEPOATHO, 3a CYeT MOPOM TeOcHHKJIMHAM. B Mmpowecci 
CKIaqKOOOpa3s0BaHHA HU MOSTOMY TeEHETHYCCKOM CBA3H C MCTOUHHKOM OCHOB 
HbIX 9PPy3HH MockKaqyaToro ero pasBHTHA He UMeeT. OOpa3z0BaHHe rpaHUT 
HOM MAYrMbl, BePOATHO, CBA3AHO C HapaCTaBIUHM MpolweccoMm rpaHuTusallue 
MpeBpaTHBIUHMCA B KOHIe Wpowecca B MarMooOpas3oBauHHe (', 2). Bo3moxkHe 
YTO NOABJIeHHe PpaHHTHOH MarMbl B KAKOM-TO CTeMeHH OOA3aHO Tak»Ke CeJIeK 
THBHOMY IWlaBJIeHHIO TIyOOKO ONYyCTHBIWelHCH TeOCHHKJMHAIbHOW OcaOyYHO 
TOJUILM. 

TOHKOMOJOCUATOCTh MHIMATHTOB, COepKallMX MHOTOMeTPOBOH MOLLHOCT 
NOJLOCbI AMPHOOJATOB, MOUTH He 3aTPOHYTbIX MpoleccaMH TpaHHTH3sallHH ~ 
HHbCKIMH, ObITh MOXKET, H ABJACTCA Pe3yJIbTATOM TAaKOTO CeJICKTHBHOMPO M1aB 
JICHHA JIerKOMMaBKUX YacTeH OCAMOUHIX MOPO B OOMLEM rIMHMCTOrO CcocTaBé 

Tlos2Ke 9Ta sm0xXa MacTpOPw3Ma CMeHAeCTCA HOBLIM 9TANOM pasBUTHs 
TakxKe XapakTepH3yIOIHMCcA OowJlee WH MeHee MOJIHbIM PeCOCMHKJIMHaJIbHbII 
WMKJIOM. Hoppii 9Tam, KaK MW MepBbI, HayHHaeTCA OTJOXeHHeEM OCAaOUHC 
apPy3HBHOK tbopMaluuH; 9Ta POpMalHA H3BeECTHA OJ, HaSBaHHeM CaKkcaralk 
CKOH HIM KPHBOPOXKCKOM OCaOUHO-MeTaMOp(AyeCKOH CepHu, Moposb e 
pasBuTbl B Oacceline pp. Cakcaranu, Unrysbua, B patione Kpemenuyra. 

KpuBopoxkckad OCao4uHO-MeTaMopduyeckas CEPHA COCTOHT U3 pa3s/MYHbI 
mo cocTaBy nopod. Huxunni orzel 9TOM CepHH NpemcraBseH KacTOreHHbiIM 
nopogamu. B ocHoBaHuu ero 3aJleraloT KOHTVJIOMepaThl, KBepXy, CMeHAIONLMeC 
MecuaHHKaMU HM (UJWIMTOBLIMH CaHWaMH. OTa Tosa NOMCTHAeTCA MOLILHO 
nOMOCcOH MeTaOa3MTOB M B BeEPXHeH CBOEli ACTH MepecsauBaeTcA C TasIbKC 
BbIMH HM TaJIbKOBO-XJIOPHTOBLIMH MOpOaMH, ABJIAIONIMMHCA TIpOyKTOM MeT: 
Mopdusaunn 9pPPy3HBHbIxX runepOa3suTow (3). 


1068 


Cpequnit OTHE BbIPAKEH CAHWeBO-POOBHKOBOH Tose, cpexu KOTOpOH 
APe3BbIYaHHO OOUIbILYIO POb UPpaloT JOKECHMAUTEI HW 2KeesucThIe PpOroBHKH, 
C1aParoulue MPOAYKTHBHbIe TOMA Kpusopoxkckoro x*emesopymHOrO Gacceiina. 

Bepxunii ormen, cox eHHbIti Pa3sJIMYHBIMH MIMHHCTHIMH MW YIVIMCTLIMH cy1aH- 
WaMH, YaCTbIO O€3pyTHBIMH POTOBHKaMH HM KapOoHaTHbIMH TOpodaMu, JIeKUT 
HecorlacHO Ha Ppa3MBbITOH MOBepXHOCTH NOpom cpegzHero oTmema. B cocrase 
2TOrO OTWea OOHAPYKeHbI KOHTIOMepaTHI, comep2xallve TaJlbKy caKkcaraH- 
CKHX WlarHOKa3soBbix rpanuTow (A. H. Bemesres). 

Bea sra cepa mopog, HeCOMHeHHO, Takxe oOpasoBaslacb B NOABUxKHOL — 
TEOCHHKJIMHAJIbHOH 30He (3, ® 1°), Ona Takxe B 3HauNTeNbHOL creneHu aB- 
AACTCA OCAMOYHO-SPPy3uBHOK (HWKHH OTZeM), xoTa scpy3uBEl B Hell B 
CpaBHeHHM C aHaJOrHYHOH PopMaluel MepBoro stata Mowb3yloTcH HaMHOrO 
MCHbIUHM pasBuTHeM. 

JlabHeliiiad HeTOpHA STO TreocHHKNMHAaNM oMpeqensnetca IUMPpOKHM pa3- 
BUTHEM CKJlaqKOOOpas0BaHHA, COMPOBOXKMalOWlerocd MOABJICHHeEM KDPYIHBIX 
MarMaTHYeCKUX MaCC rpaHHTHOTO COcTaBa, OOpas0BaBLIHX MOposbl MHrywel- 
KO-KMPOBOrpadCKOrO HHTpy3SHBHOrO KoMIiekca (°). B stor nepHog crpyKtypa 
KPHBOPOXKCKOH TOJIMIH pe3KO MeHAeTCH, OHA MpeBpalllaenca B CKMayaty1o 
30HY CyOMepAHOHAaJIbHOTO MpocTupaHua. 

Tlopogbt KpHBopoxcKolh MeTaMopoduyeckoh cepuu B coctape Yxpauu- 
CKOrO KPHCTaJIJIM4eCKOrO MaCCHBa KOJIMYCCTBCHHO MrpaloT CpaBHHTeJIbHO He- 
OouIbuly!o powb. JLocroBepHo OHH M3BeCTHHI TOJIbKO B CpeAHeli YaCTH MacCcHBa, 
rie OOpasytoT CKIlaquaTylo CyOMepuAHOHAJIbHY!O CTPyKTypy, MpocmexkuBato- 
mytoca ot Hukomo-Kosepeka fo Kpemenuyra u cepepHee, yxKe B 10ro-3anal- 
HOM Oopty J|HemposcKo-Jloneukon BnaguHp. UTo xe KacaeTca MOpom mar- 
HUTHBIX AHOMAJIMM, PaciOJIOKeHHbIX K BOCTOKY OT 9TOM MOMOCbI, TO MpHHal- 
JICEXKHOCTb HX K KPHBOPOXRKCKOH MeTaMopduyecKOH CepHH He MOKa3aHa. OTH 
TOPObl © OJMHAKOBbIM IIpaBOM MOFryT ObITb OTHECeHbI H K Oomee ApeBHeli 
rpymne. 

HsyyenHe Nopoq MarHHTHbIX aHOMAJIMU, HECMOTpA Ha TO, YTO OHH OOpa- 
3YIOT CYOMePHAHOHAJIbHbIC CKalyaTble CTPyKTypbl, OOHapy2KHBaeT ILeJIbIi 
pA, CXOJHBIX YepT C NOpoaMu TepBoro TeoCHHKJIMHaIbHOTO WHkKJa. Onn 
CJOMKeHbI OCATOUHO-IPPy3HBHBIMH (hOpMallMAMH, KOTOPbIe B pAZe cilyuaeB 
COBepIIe€HHO He OTJIMYAOTCA OT OCAaOUHO-39PPy3HBHBIX POPMAaHU, PasBUTHIX 
mo p. IOxuomy Byry u B Sanaguom IIpuasoppe. B YacTHOcTH, TakasA Kap- 
THHa HaOslomaetca B CaaBropogcKol, KoukcKol u Opexoso-IlasaorpagcKon 
MarHHTHbIX aHOMaJIHAX. Cpemqu nopo ITUX AHOMAJIMU UpesBbLl4aHHO OO/IbLUHM 
pasBHTHeEM [OJIb3yIOTCA MeTaMOp(PH380BaHHbIe YTHMepOasuTbl, MeTaOasuTHl, 
GacTbIO THEMChI, COBEPIICHHO HEOTJIMYMMble OT aHaJIOrHYHEIX MOpoA p. lOx- 
Horo Byra u SanayHoro I puasospa. 

BosiblluM CXOJCTBOM C 3THMM MopomaMu oG6samaioT TakxKe noposy Bep- 
XOBIICBCKOM MAarHHTHOH aHOMaJIMV, B KOTOPOH, KpoMe aM@HOOJIMTOB, CepmeH- 
THHUTOB H MeHee H3MCHEHHBIX rumepOasuToR, B NocaemHee Bpema T. A. Maxy- 
XHHOM B BepXax TOVJIMM OOHapyXeHbl TakxKe KBapueBble NOppuppHl. B wesom 
9Ta TOJla COCTOHT u3 HepeclavBaHuA runepOasuTOB HM MeTaOasHTOB C Mopo- 
aM ocaOuHOoro Mpoucxo*wKMeHUuA — KBaplHTaMH (PporoBMKaMH), MMKporHeii- 
CaMH MW UaCTbIO MeHee MeTAMOP(H30BaHHbIMH MOPpOAaMU, OTHOCALIHMUCHA K 
MeTaMopdvyecKHM CJIaHaM THMa (PUWIATOB H Ap. 

Bo3MOXHOCTb OTHeCeHHA MOpon, CJlaraloulwX YNOMAHYTbIe MarHuTHble 
aAHOMAaHU, K OOpasoBaHHaAM TMepBoro 9TaNa B MSBeCTHOH CTemeHu yCuMIMBaeT- 
CA TakKe TeM, 4TO B MOCTeqHee BPeEMA B KOHIOMepaTax BepXHero oOTeJA 
KPHBOpOXCKOM CepHy, B palione pyqHuKa uM. DpyH3e HalieHa ralbKa Cak- 
CaraHCKHX MlarnOKa3OBbIX PpaHuTOB. ITOT (bakT Maer OCHOBaHHe MONycKaTb 
6omee ppeBuult (MOKpHBOpoxCKHH) BOspacT aM@uOoNMTOB OaccelHa pp. Ba- 
gapsyK, Uepromabik Hu Moxpo Cypbi, Tak kak aM@uOoWMTH! Oa3aBJIyKCKOTO 
THila IpHCyTCTBYIOT B BHULe pasmMyHOrO PasMepa KCeCHOMTOB B MMarMoksa- 
Z0BLIX rpanurax p. Caxcaranu (pation Obipil. xyTopos Bepesst, CokoJIoBka). 

Am@u6onutst p. BasaBlyka uM ApylHX BBILMeyNOMAHYTHIX PeK HHYeM He 
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OTMHYAIOTCA OT AMCHOOMHTOB, BXOAAUIMX B COCTaB MOpO, MArHHTHbIX aHOMAa 
MH. CBi3b UX C amduGomuTamMu BepxosuesBcKon u UepToMbikcKOH MarHi 
HbIX aHOMAJIMi MOXHO MpOCeAHTh axke 10 OOHAKeHHAM. OTa CBA3b COBep: 
WI€CHHO OTUeTIHBO dUKCHpyeTcAd MpoOcTpaHCTBeHHbIM HX pa3MeleHHe 
TloBuHMoMy, B 9TY %Ke BOSpacTHy!oO rpymny BxoAAT noponb Kopcak Morwuaipp 
Kyxcyuryp Mornsibl, Kamennot Morwsibl, OTHOCHBLIHeCH paHee aBTOPOM 
TopokaM KpHBOpOxXcKOH cepuu (8, 9). / 

TakuM 06pa30M, MpHBeeCHHbIe MaTepHaJIbI MOSBOJIAIOT BbICKa3aTb TIpel 
MOJIOKeHHE O TOM, YTO NOPOAH, claraiouHe Bepxosuesckyo, UepTroMJIbIKcKy1o: 
Koukekyo, Caaproponckyio u Opexoso-IlaBorpamcKyI0o MarHHTHble aHOMal 
JHMM, H NOpOAbl KPHBOPOXKCKOH CepHu, pasBuTHIe no pp. CaKcaranu, Muryip 
Wy H B pakone Kpemenuyra,— pa3sHoBospacTHble OOpasoBaHua. 

TlospmeHve MepBbIX, BEPOATHO, OTHOCHTCH K HanOoulee paHHeMy PeOcHH! 
KJIMHaJIbHOMY (BO3MO2%KHO, WaHreOCHHKJIMHaJIbHOMY) UMKIy pasBuTua Yxpai 
MHCKOH KpHCTaJWJIMYeCKOH MOJOCbl — 6y2KCKO-IIPHa30BCKOMy; O6pa30BaHHe 
BTOPbIX CBASAHO CO CJIeMYIOWIMM WMKJIOM, KOTOPbIHt MOXKHO Ha3BaTb KPHBO) 
pO2XKCKHM. | 


MuctTuTyT reonormyeckux HayK Tloctynuo 
Axayemuu nayk YCCP 23 1 1954 


LIMTHPOBAHHAS JIATEPATYPA | 
| 
| 


+10. A. Ky 3nen os, iss: AH CCCP, cep. reos., Nit 953). 2 Fea Rae 
K MHCKHH, Tam xe, Ne 2 (1952). 3 IO. Up. Nomopunkuna, Tp. Jla6. reos. 2 
KeMOpua, B. 2 (1953). 4 H. Il. Cemeneuxko, Mss. AHCCCP, cep. reom., Ne 4 (1954 
5H. Il. Cemeneuko, Tamxe, Ne 1 (1953). °® H. Il. Cemeneuxo, Tp. Jla6. reoa 
nokemOpua, B. 2 (1903). 7 JI. PT. Trauayk, VDatipopon-3apatbckui KOMIIeKC YapHo 
KiTO-HOPMTOBbIX MOpi Ta 3B”’s3aHi 3 HHMM pooBUula xpomMity, M3q. AH YPCP, 194° 
8 VW. C. Y cenk o, JAH, 87, N@5 (1952). ® UW. C. Yceuxo, Feoa. #xypHan AH YPCP 
12, B. 3 (1952), 4° WM. C. YceuKo, Apxefickue meTaOa3uTbI Hu yibTpaGasuTH YKpé 
WHCKOFO KpucTataMyeckoro MaccuBa, M3q. AH YCCP, 1953. 
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Hoxaagn Akagemun Hayx CCCP 
1954. Tom XCV, Ne 5 


TrEOAOTHA 


E. B. YABPHKOBA 


HAXOJLKH CHOP B BABJIAHCKOM CBUTE BAWIKHPHH 
(ITpedcrasaeno akademuxom C. H. Mupoxoesoim 5 II 1954) 


Ha TeppuTopuu 3anagqHoi uacru Bammkupckolti ACCP, tax xe Kak HBO 
MHOTAX J[pyrux oOJlacTax Pycckol muaTopMbl,*nMom tbayHucTuyecKH Oxapak- 
‘€PH30BaHHbIM JCBOHOM 3aJleraeT TOJMla TeppHreHHbIX Topo pa3ssMyHOH 
MOWIHOCTH. B mpeenax maTpopMeHHOH YacTH pecMy6IMKH OHA HOCHT Ha- 
3BaHHe OaBJIMHCKOM CBUTHI, a B OONacTu IIpenypampcKol mempeccuM — auuH- 
>KoH *. 

Jio camMoro nMoculeqHero Bpe€MeHH BO3PacCT 3TUX OTJIOXKeCHHH, MOUTH JIMUIeH- 
ibIX OPraHHYeCKHX OCTATKOB, OMpeeAJICA YTeolOraMH BeCbMa pa3JIHUHO. 
ThocTaTouHO cKa3aTb, Halpumep, 4uro Bcecow3Hbim copellaHueM M0 BbI- 
aOoTKe YHHDPUUMPOBaHHOK CXeMbI CTpaTHrpaduu WeBOHCKUX H MOMeCBOHCKHX 
TIOMKeHHH Pycckou maTpPopMbl H 3amagHoro cKOHa Ypasa (1951 7.) 6prI0 
ellleHO BO3pacT OaBJIMHCKOH CBUTbI yCJIOBHO CUHTaTb OT HHKHEFO WeBOHAa LO 
<EMOPHA BKJIIOUMTeIbHO. Ha 9TOM %e CoBelllaHHH ObIIO MpeqoRweHO MOL- 
aZleIATh PAaCCMaTPHBaeMble NOPOAb! NO OCOOCHHOCTAM UX JIMTOMOrHYeCKOTO 
socTaBa Ha HWKHeOaBJIMHCKyIO HM BepXHeOaBJIMHCKy!IO CBUTbI UH CYHTaTb 
JoculieqHHe cTpaTurpapuyecKHMH aHaJlOrTaMH allIMHCKOli CBUTbI 3anmaqHoro 
‘K0Ha TOxHOoro Ypaua. 

BaulKupCKHMH reoJloraMH MpHHATO TpexWIeHHoe eJeHHe OaBJIMHCKOH 
cBuTHI (°), a HMeHHO (CHH3Y BBepX): TeppHreHHO-OJIOMUTOBAA CBUTAa, HWKHe- 
SaBJIMHCKad WM BepxHeOaBMHCKad. Bospacr sBepxHeOaBJIMHCKOM CBUTHI, 
yTBeYaIOlleH BepXHeH YacTH alIMHCKOH, CUMTAeTCA YCJIOBHO HHKHEJCBOHCKUM, 
{WKHeOaBJIMHCKOM — CHJIypHHCKHM, a TeppHreHHO-J,OJIOMHTOBOM — KeMOpHit- 
*KUM. 

Hamu (8 TopHo-reosioruyeckom uHcTHTyTe Bauikupckoro Pumnata AH 
CCCP) 6pbita BbInoHeHa paOoTa Mo MOMCKaM M OMpeseseHulo cop B Nopo- 
max OaBsMucKon cBuTHI. Jima uccueqOBaHHA ObJIO BbI6paHO BOCeMb MYHKTOB, 
43 KOTOPBIX CHOpbI Ob OOHAPpyXKeHbI TOMbKO B YeTHIPex: Crapo-Ilerpose, 
KyibT1Io6e, Oppebame u Uepxaccax. 

V3 6aBJIMHCKOM CBHTbI ObIJIO MpOaHasM3supoBaHO 250 oOpas3oB, U3 KOTO- 
IbIX TOMbKO 16 comepxKaN KOMMUeCTBO CHOP, MOCTAaTOUHOe MIA KOJIMGeCTBEH- 
yoro aHasu3a. ITu 16 oOpas3lloB pacipeeAIOTCA MO CKBaKUHAM CJeLYIOULNM 
36pasom: 9 o6pasuoB u3 Crapo-Ilerposcko ckBaxkuubl, 4 u3 Kyprio6un- 
*Koli, 2 u3 OpbeOaticKkoli u 1 oOpasen us UepkaccMHcKoi CKBaxKHHEI. 

Bee 9TH O6pasubl, 3a WCKIIOYeHHeM OjHOro u3 OpbeOallicKoli CKBaxKHHBI, 
KapaKTepU3yIOT TY YaCTb paspesa TeppHreHHOH TOJMIM, 3a KOTOpOlt ycraHo- 
3HJIOCb Ha3BaHHe BepXHeOaBJIHHCKOM CBHTbI, JHOO u3 BepXHell 4YaCTH allIMH- 
‘KOM CBHTbI, CUMTAIOUeHCA CHHXPOHHYHON BepxXHeOaBJIMHCKOH. 

B KaxKOM 43 yKa3aHHbIX OOpa3loB HacuMTbIBaOcb or 70—80 no 200 9x3. 
sop, a Bcero 6oslee 2000 cnop. Bce STM cnopbl MpezcTaBuienbl HeMHOroUHe- 


* Armuckad CBUTa THMMYHO WpekcraBseHa Ha 3amaqHOM ckmoHe IOxxHoro Ypana. Ila- 
pammemusaluA ee C O6aBMHCKOH CBUTOM WaTPOPMbI, TaK %Ke KaK HU C JOMeCBOHCKHMH OTVJIO- 
xeHuamMu IIpeqypaibckoro mporu6a, HOBObHO yCOBHa. 
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J@HHIMH, MopdosorHyeckH MpHMUTHBHEIMM BuaMH, onucaHHEIMu C. H, Ha 
MoBoli (4) H3 TaK Ha3bIBaeMbIX <HeMbIX» JIPCBHHX CBHT (BKJIOUAIOUIAX | 
allMHcKy!0) 3anaqHoro ckoHa FOxuHoro Ypana. Kpome Toro, 9TH 2%e BH 
cmop, BMecTe C HeKOTOPbIMH pyrHMH, ObIIM OOHAPy2KeHbI Ha3BaHHbl! 
ABTOPOM B HW2KHEKeMOpHlicKHX OTIOKeHHAX IIpHOaITHKH, OXapakTepH30Bal 
HBIX (payHHcTHyeckH (°). 

M13 _peBHux CBuT 3anaqHoro cKNoHa JOxHoro Ypana C. H. Haymo 
6pwio onucaHO 6 BugoB cop: Leiotriletes minutissimus Naum., L. simpl 
cissimus Naum., L. crassus Naum., Trachytriletes minutus Naum., Tr. vere 
lus Naum. u Tr. incrassatus Naum. 

Bee nepeuvclewHble BUbI, 3a ucKIOUeHHeM Leiotriletes crassus Nau 
MbI BCTPeTHJIM MW B OaBJIMHCKOM cBuTe 3ananHol BawkupHu. CaMbIMH MHOrC 
YHCJICHHbIMH, HACYHTHIBABIIMMHCA B HEKOTOPHIX OOpasiax oO 200 9k3. Ha OM 
mpemapaT, oKasaucb Leiotriletes minutissimus Naum. Bropoe Mecto 
YHCICHHOCTH 3aHHMAIOT OUeHb MeJKHe cnopbl (pasmMepom or 8 zo 16 +) 
HOBbIM BU, BCTPeYCHHbI HAMM B OOJIbIIOM KOJIMYeCTBE B CaMBIX BePXH. 
POPH3OHTax OaBJIMHCKOM CBUTbI H OTHECeHHIM K rpymne Lophotriletes. aa 
cmenyior Trachytriletes minutus Naum. u Tr. verelus Naum., 3atem Tr. in 
crassatus Naum. 

Heo6xoyuMo OTMeTHTb, YTO B TAK Ha3bIBAeMOM H2KHeOABJIMHCKOM CBHT 
{B yKa3aHHOM BBIIIe OLHOM OOpasile) BCTPeYeHbI Te Ke CNOPHI, YTO HU B Bep 
HeOaBMHCKOH — mpeumyitectBo Leiotriletes minutissimus Naum., xota o€ 
Ha3BaHHble TOM MpHHATO CUHTaTb pa3HOBO3pacTHbIMH (BepxXHeOaBJIN 
CKYIO — HW2KHEMeEBOHCKOM, HMKHeOABMMHCKYIO — CHJIYpHHCKOH) . 

BpiesleHHbIM HAMM KOMIWICKC CNOp NO3BOAeT CelaTb BbIBOA, YTO Lax 
BePXHAA YacTb OaBJIMHCKOM CBUTbI (H ee cTpaTurpaduyeckul aHaslor — Bep: 
HH€ TOPH3OHTbI alIMHCKOH CBHTbI) HMeeT BO3pacT He MOWIOKe KeMOpHiicKor 
ckKopee Jarxke Ooulee A peBHHU, TaK KaK B THMMYHbIX HH2KHEKEMOPHHCKHX OTVIK 
enHax IIpHOasITHKM KOMIVIeKc cop Oovlee CJIOXKHBIM, GEM B OaBJIMHCKO 
eBHTe. 

Buu3Kve KOMIMVJICKCHI CHOP yKa3bIBaloTCA H3 TEPpHreHHOH TOJIUH BOMeBO! 
CKUX OTJIOXKCHHH WEHTPaJIbHbIX OOacTeH PyccKoH muaTpopmpr (', 2, 57), rz 
KeMOpHiiCKHH WH JOKeEMOpHHCKHH UX BO3PpacT TPHHHMaeTcH OOJIbINMHCTBO 
reoOroB. ITO, C OAHOH CTOPOHI, KOCBeHHO MOATBeEPKLaeT H3JIOMKEeHHOe pes 
CTaBJIeHHe O BO3pacTe OaBJIHHCKOM CBUTHI, a C APyrol, MO3BOMeT COMOCTaE 
JATb MOCICAHIOIO C JOMCBOHCKHMM OTJOXKCHHAMH WeHTPaJIbHBIX uacTelt Pya 
CKO MWw1aTPOpMbI. 


Moctymua0 
30 | 1954 


UWMTHPOBAHHASA JIMUTEPATYPA 


+ E.T. Byposa, COopx. Bonpocbl reonormm uw reoxuMuu HedTu u rasa (EBpc 
meickad yactb CCCP), M., 1953. 2 A. B. Komneauospnuy, tam xe. *C. H. Ha 
ymosa, M3s. AH CCCP, cep. reon., Ne 4 (1949). 4C.H. Haymosa, Tp. MOM 
oTa. reon., 1 (1901). °° A. H. Metposekas, C6opx. Bonpocht reomorun Hu reox 
MMH HedTH wu rasa (Esponefickas yactb CCCP), M., 1953. ¢&® MW. E. Tloctuukoséa 
Tam xe. "7H. E. Moctuukosa, Mss. AH CCCP, cep. reon., Ne 5 (1953) 
°K. P. TuMepra3uu, C6opx. eson Pyccxoh naatpopmn, BHMIPH, 1953. 1 
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oxaagn Akagemuu Hayx CCCP 
1954. Tom XCV, M5 


TFEOJOFH 


b. M, IOCYTIOB 


K HCTOPHH ®OPMHPOBAHHSA TATAPCKOLO CBOJIA 
(ITpedcrasrexo akademuxom C. H. Muponoeoim 9 II 1954) 


1. Tak Ha3piBaeMblii TaTapckHii cBoq mpemcraBaser co6oit KpynHyio 
CTPYKTYPY, BbIPa*KeCHHYIO Ha MOBEPXHOCTH JOKeEMOPHHCKOrO KpHCTaJIH4eCKOrO 
®yhamenta. [naByasa ocb ero mpocrupaerca c JOB na C3 Bayou sHHHH, 
coeqHHAIOWeH 2. Zanuck — Kykmop. Or mocwegHero MyHKTa OHa, NOBHAM- 
-MOMY, TipomoumKaeTca Mallee K C3 u, HeECKOJbKO YHAYJIMpyA, UeT Ha coemn- 
/HeHHe ¢ OCbIO KoresbHHYecKOrO BBICTyMa KpHCTaIMuecKkoroO MOKeMOpHaA. 
K 103, a taxxe u CB or rpeOHa cBOa MOBeEPXHOCTbh JLOKeMOpHiicKUX MopoL 
HCIIbITbDIBaeT PCTHOHAJIbHOe Morpy2xKeHuHe. 

BewIM4HHa NOrpy2KeHHA KPHCTaJJIMYeCKOTO MaCCHBa B YIVJIOBOM BbIpaxKeHHH 

B OOJIbUIeH YaCTH CTPyKTypbI He MpeBbiwaer 30 Muu. JIMuIb B Mpemetax roro- 
BOCTOUHOH 3OHbI 1OrO-3alaHOrO MOrpyKeHHA CTPyKTypbI OHA MOcTuraeT 5—6’. 
lOro-3anmaqHoe KPblJO CTPyKTYPbI CJIMBaeTCAH € CEBEPO-BOCTOUHBIMH OopTaMu 
Mesexeccko-Akcy6aesckoro u YabaHoBcKo-Ka3aHckoro mporn6os. Tlocez- 
Hue oTfeAloT TaTtapckuli cBox or Camapo-Jlykckoro u TokMakOBCKOoro CBO- 
MOB KpHcTasuiMueckoro MaccHBa. Boctounbit cksIoH TatapcKoro cBojla B 
CBOeM TOrpy2XXeHHH yXOJMT JasieKO Ha BOCTOK H, MOBHAMMOMY, CJIHBaeTCA C 
ganamHbImM Ooptom IIpenypaspckoro mporn6a. CeBepo-BocTouHbIit Ke CKJIOH 
ero, MOHOKJIMHaJIbHO TorpyxKanch, 3axO2uT B Mpenempt MowsotroscKoro IIpu- 
KaMbA. 

2. Mexny Tatapckum, Camapo-Jlyxckum, ToKMakoBCKUM CBOJaMH KpH- 
cTasliMueckoro (byHAaMeHTa HU OTJeJIAIOWIMMH UX MporHOamMu cywecTByeT 
reHeTHueckaa CBA3b. OHH B3aHMO-OOyCJIOBJICHbI. B A peBHeEM HM HH2KHEeM MaJeo- 
30e BCe 3TH MOMHATHA UM MporHOnHl, kak cueqyer “3 pabotn H. C. Warckoro, 
TipeAcTaBAIH B TCKTOHHYCCKOM OTHOIICHHM eMHy!0 CHCTeMy, OOpasoBaBIllylo 
BOCTOUHbIN MaccuB CapMatTckoro UMTA. ; 

Bocrouublii MacCHB, Tak Ke KaK H 3alaZHbii, JIMMIeCH OCAXKOB ApeBHHX OT- 
soxennit. TloculeqHve OKaMMJIAIOT ero, 3aMOJIHAA ApeBHHMe MporHObl u CHHe- 
Kiu3bI ('). Hopble WaHHble, MOJyYeHHble OT OypeHHA PIyOOKMX CKBaxKUH, B 
‘OCHOBHOM IIOATBepxKaloT cupaBewiuBocTh cxempl H. C. IWanckxoro. Ognako 
MMeIOTCH HeKOTOPble (akTbIl, KOTOPble MO3BOJAIOT HECKOJIbKO YTOUHUTb ykKa- 
;3aHHy!o cxemy. B uacTHocTH, CJlekyeT MpvOMM3uTb Ha Maeoreorpaduyeckoi 
iKapte H. C. Ulatckoro pocrounyto rpaHully MaccuBa kK Boure B paioue 6ac- 
celiva p. Coka, TaK KaK Ha yKa3aHHO KapTe OHa MpoBeseHa 3HauyHTebHO 
-BOCTOUHee TpaHUIlbl pacipocTpaHeHvA ApeBHUX ocayKoB. CorjacHo Hallleil 
‘Kapte (cM. puc. 1), 3amaqHad pana paclipocTpanHeHua Tak Ha3blBaeMbix 


‘ 


| 6aBNUHCKHX (O2KMBETCKHX) MOpOA UpOXOAUT yepes SoubHbIM OBpar Camap- 
i Jlyku, BocrouHee r. Meaexecc, toxHee Ulyryposo, Byryabmpl, yepes 
‘a. Basunt, cr. Tylimasa. K pocroky or ykasaHHol Ha Kapre JIMHHM MOBCeMeCcT- 
HHO, BOVIOTh WO Ypaula, c BO3pacTaroUel MOMLHOCTbIO PasBUTHI ApeBHeaeo- 
(30licKHe M LOMaeo30licKHe OCaKH, a K 3allally OT Hee TaKOBble OTCYTCTBYIOT. 
| 3. B pafionax pa3BuTHA OaBsIMHCKUX OTJOMKeHMI MOKeMOpulicKHe KpHCTAaM- 
|mMueckue Mopodbl ((pyHaMeHT) 3aleraloT CpaBHUTeJIbHO Tuy60KO HU, COOT- 
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BeTCTBEHHO, 3aHHMaIOT HH38KOe THMCOMeTPHYeCCKOe TMOJOVKCHHE. MourHoct 
9THX JIPCBHHX OTORKeHHH YBeHYMBAeTCA coo6pa3HO ¢ MOHH2KeHHCM OTMeTHA 
cbyHqamenta. OjHako He Ha BCex yuacTKax Wenpeccnn (byHaMeHTa OHH np BH 
cyrersyioT. B paiiove OaBAMHCKOH CTpyKTyPHI, HaMpHMep, YPOBCHb BePXHel 
TpaHULlbl PasSBUTHA MOXRKUBETCKHX OTOACHHH OPrpaHH4nBaercA aOcOsOTHOH 
oTmerKoli oKol0 — 1600 m. IIpu yposne 3ayeraHun (byHqaMeHTa HWAKe STOEL 
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Puc. 1. CxeMatuyecKkad KapTa pedbeda kpuctasimueckoro yHlamenta. a— 3anaind 
Ppalhita paCNpOCTpaHeHHA OMUBETCKHX OTIOMKenU 


OTMETKH 30e€Cb BCIONY HabiOMaloTcaA oCaKH WaHHoro Bospacta, a ecu yy 
WaMCHT BbIIMe yYKasaHHOM OTMeTKH, TO TaKOBbIC Ha HEM OTcyTcTByIOT. K sand 
Ay #e or bapios —B pationax ga. Olikuno, Ulyryposo, Uepemman, Axcy 
6aepo, Kamcxoe Yecrbe, r. Ka3anH — ApeBHve OTJOXKeHUA OTCYTCTBYIOT | 
pH saJleraHHH (yHwamMenTa Ha ormerKax — 1700—1900 reece! | 
BBICOTbI, a B pahoHe IIpucbispaHcKoro Me30301IcKoro mporH6a oun OTCYTCH 
BYIOT Jake MpH OTMeTKe 3aleraHua (yHwamMenta — 2140 mM. 

4. Wicxofa u3 IpWBeyeHHbIX JaHHbIX, ClekyeT MPHATH K BbIBOY, YTO Hi 
6JOLaeMbIe B COBPCMCHHOM CTPpyKTYPHOM TWlaHe mporvonl, paca hela 
BOCTOUHBIM MaCCHB Ha OTJ@/IbHbIe BbICTYMbI (CBOAbI), HeOAHOBOSpPacTHbl 
IIporn6bl, pasBuTble 10 KpaeBOli 30He MaCCHBa, 3aJIO2%KeHbI B TpoTeposoe | 
PasBUBaJIMCb B JPCBHEM HM HWKHEM Maleo30e, a BHYTPeHHHe MporvOnl, Jt 
WICHHbI€ HWKHEMAaMeO3ONCKUX OCAKOB,— 3HAYMTeIbHO 11032Ke, He palblil 
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CpeAHeno eBoHa. COOTBETCTBEHHO ¢ 9TUM CTPYKTYPHble 3/IeMeHTHI (CKJIOHBI, 
KYNOJIbl H Ap.) YKa8aHHbIX CBOMOB TakKKe HCOJHOBOSPacTHEl. 

. TekTonuyeckoe pasBurne TatapcKoro cpoma u (pOpMupoBaHHe B_ ero 
Mpewelax MaleosoucKuX OOpasoBaHUli aBTopy pucyeTca CJIEHYIOMLMM OOPasoM. 
B apepuemM uu HYKHeM Maleo30e TatapckHit cBox NpeAcTaBAJ COOOM Kak Obl 
BOSAbIMAIOUMMHCA MACCHB, NPOTHBOCTORUM OKalimasioulel ero c IOB, B u 
CB yempeccun. 3a cyer nposykTow paspyuieHus S9TOrO MaccuBa B enpeccuu 
OTarayCb TaK Ha3bIBaeMble OaBJIMHCKHe ocaqKH. Jlempeccns B CBOeM pa3- 
BUTHH HMCJla TeEHACHUMIO pacuiMpsaTpca. B cpsasu c 9TuM TatapcKuit cBoy 
Hava <OTcTynaTb» K C3, ycrymas MecTo »kHBeTCKOMY MOpIO, HacTymlalouleMy 
CO CTOPOHbI ApeBHeMaseosoHCcKOH Wempeccunu. 
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Puc. 2. CxeMaTwyecKad KapTa KpoBJM wWauinackKOH TOAULM eBOHA. 

@— OONaCTb OTCYTCTBUA MKUBETCKHX, MallMHCKUX OTJOReHUH; 6 — ce- 

BepHad TpaHHa paclpocTpaHeHHA HMHKHEXRUBETCKUX OTMOMKeHUH. J — 

OOaCTb OTCYTCTBUA HKKHBETCKHX OTIOMeHUH; I] — O6acTb pacupocTpa- 
HCHHA 2WMBETCKHX OTJOMKeHUH 


6. 7Kuperckoe Mope He Cpa3y HW He MOJIHOCTbIO 3aJIUO TeppuTopuio Tarap- 
2KOrO CcBosa. OHO MUTrpupoBaJIO B ero MpeseJIbl HepaBHOMEPHO, C MepepbiBaMH. 
O6 STOM TOBOpHT TOT *PakT, 4TO OCAMKH LaHHOrTO MOPA PpesKO COKpalllaloTca 
3 MOUIHOCTH MO HalpaBJieHulo c ora Ha CeBep H C BOCTOKAa Ha Bana. Cokpa- 
MCHHE MOLLHOCTH 9THX OTJIOXKeHMM B yKa3aHHOM HallpaBJIeHHH MpoMcxoyHr, 
WIaBHbIM OOpa3oM, 3a CUeT BbIMAaeCHHA U3 paspe3a UX HHXKHHX KOMIWICKCOB 
1Opol, B YaCTHOCTH NOpom HuAKHEKUBeTCKOrO NoKbapyca. TloceqHHe nowy- 
IMJIM pasBUTHe JMUIb B pawOHaX, PacMOJIOYKeHHbIX lOyKHee WHpoTH! W. Asua- 
<a@BO; K CeBePy OHH BbIKJIMHMBAIOTCH (CM. puc. 2). BepxnexxuBerckoe mope 
3 CHy MWaJIbHeMIero pa3sBUTUA JeMpecCHM BTOPIlOCb 3Ha4HTe/bHO CeBepHee, 
JEM HW2KH@2KHBETCKOe, a HWKHE*pPaHCKOe MOpe pasJHOCb elle avIbIile. 
OHakO 3HayHTebHad YacTb CeBepo-3allaHON MOJIOBHHbI CBOa HW B HY2KHe- 
ppanckoe BpeMa He OblJla NOKpbira MopeM (pwc. 2). He TpyqHo 3aMeruTb uTO 
a3BMTHe (amu ui0 c JOB ua C, C3. 

JloMaHMKOBOe BPeCMA XapakTepH3yeTcA OOLLUM TMorpyxXeHHeM CBOsa, KOTO- 
50e€ IIpososxKaocb MO KOHIa TypHelicKorO BeKa, Kora MpoOusollled perHo- 
jaJIbHbIM MOMbemM TeppuTopuH. B pesybTare 9TOrTO MOsbeMa MOMBeprHyThl 
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SHAYHTCIbBHOMY Pa3MbIBy TOpOAb TypHes. BuselickKul BeK o3HaMenopaucs 
HOBbIM [Orpy2XXCHHeM, BbISBABLIMM BTOPxXeHHe MOPA, B YyCJIOBHAX KOTOpor¢ 
cHavalla OTaraJIMCb TeppHTreHHbIe OCaRKM YIVIe€HOCHOH CBATbI HW TYJIbCKOr« 
POpH3OHTa, a 3aTeM XCMOTeHHHI€ H OpraHoreHHble oOpa30BaHHA OKCKOH, Cep 
MyXOBCKOH CBHT HM HaMIOPCKOrO sipyca. Tlocuie HaMIopa CBO], BHOBb BO3JbI) 
MaJICA, a B Bepee NPOM3ONWIO ero onycKaHue. Bepelickuli mpornO pasBuBa 
CA JO KOHIWa HYXKHeH MepMH, MocyIe yero OTMewaeTCA perHOHaJbHbI MoAbe 
BbISBABIUH rIyOOKMH pa3MbIB apTHHCKHX OOpasoBaHHli. 

YcbuMckuli BeK, KaK HaM KaxKeTcA, Ob HavaJIOM HOBOTO NoMpy2KeHHs 
JaHHOro y4acTKa 3CMHOW KOpPbI, KOTOPOe B CBOCM Pa3BHTHH BbISBaJIO BTOP2K 
Hue Ka3anckoro Mops. Ka3aHcKHii BeK OTMe¥aeTCAH MHOFOKPaTHBIMH Kose 
T@JIDHbIMH J[BH2KCHHAMH CBOMa, CBAZAHHBIMH C MOCJeTHHMH IpOABJIeHHAM! 
repltHHcKoro TekToreHesa. B ycCJIOBHAX CJIOXHbIX TCKTOHHYCCKUX KOeOaHHli 
B KOHI€ TaTapcKoro BeKa, pacCCMaTPpHBaeMad TeppHTOPpHA BHOBb MpHoOpe.! 
xapaktep cyuiM. TakuM oOpa3om, TaTapcKHit cBOx B TCUeHHe NaJleO30H HCIIbb 
TbIBAJI UPesBbIYaHHO KpyMHble H3MeHeHHA, OH MHOTOKpaTHO MOHHMaJICA | 
OllycKavJIca, nipuoOpetan BCe HOBble H HOBbIe CTpyKTypHble copMpl. IlosTom| 
COBPpeMeHHbIi erO CTPyKTypHbI MlaH CueqyeT pacCMaTpHBaTb KaK HTO 
CJIOMKHBIX TCEKTOHHYCCKHX JBHXKCHHH, B KOTOPOM BOTMIOULEHbI pesyJIbTAaTHI LC 
KaJIe@MOHCKOrO, KaJIeQOHCKOTO, TepIMHCKOTO HM aJIbMMHCKOrO WHKJIOB TeKTOre 
Hesa. B cTpyKTYPHbIX 9JIEMeHTax CBOa OCOOO peJIbe*HO BbIPaAKeHb PesyJy 
TaTbl aJIbMHUCKOrO TeKTOTeHesa. 

Anpmulickue TeEKTOreHHYeCKHe IBHXKCHHA BbISBAIM 3aMeTHbIe MOrpyxXeHul 
KpUCTaIMyeckoro (yHaMeHtTa mo MepHdpepun cBoga (MeusexeccKo-AKcy62 
eBcKHH H YuJIbAHOBCKO-KasaHCKHH MporuObl), a TakxXe BHYTPH ero B TOJIOc 
nouMHE! Kampl H HWKHero TeyeHHA p. Sas. KamcKo-3anHcKul MporH6 evi 
TaTapckHi CBO Ha [Ba HepaBHble MO MWIOWLAaH WM BbICOTe MOAHATHA: IO’ 
BOCTOUHOe C MAKCHMYMOM aOCOJIIOTHOH OTMeTKH OKOJIO 1550 M u ceBepo-a: 
ramHoe c oTmetTKoli 1505 m. Yka3aHHble MpOrMObl XapakTepH3yIOTCA pasBHT! 
eM B HHX, KpoMe MaJJeo30HCKHX OCaKOB, TPeTHYUHbIX, B OObIeH act} 
MJIMOWCHOBEIX OTJIOMKeHHH. B MpHMOHATHIX Ke 30HAX MACCHBAa OTJIOXKeHH 
TpeTHYHOrO BOspacTa OTcyTCTByIOT. BeposTHO, OHM B STHX paitoHax BOOOL 
He oTJlaramMcb. B To BpeMs, KOra B YCJIOBAAX MpOorHOoB MpowcxoAMO HA 
KOMJI€HHe OCAKOB TWIHOWeHa, B YCJIOBHAX BbICTYNOB, B CHy MpokouKaroled 
roca oOmjero mombema TatTapckoro cBoja, MOMBepralucb paspyllIeHH10 © 
Ca3MbIBy MepMcKHe oOpa3s0BaHHA. Pa3smMbiB HW NOAHATHe B3AHMHO He KOMMEe? 
CHPOBaJIMCp, MECTHOCTb He MeHeIJICHH3HpOBaJlacb, a HaOGOPOT, BO3ALIMaJIAac 
TO TIpHBeslO K OOpa3s0BaHHIO ByrysibmMuncKo-AjbMeTbeBcKoro Hu BarcKo" 
fOqHATHH. DopMupoBaHue Tak Ha3sblBaembIx CoxKcKo-[leummunckoro u Bai 
CKOrO BaJIOB B COBPCMCHHOM UX TeKTOHHYeCCKOM IlvlaHe, MO MHeHHIO aBTop) 
CBA3aHO C STOH YaCTbIO HCTOPHH pasBuTua TaTapcKoro cBosla. 

TaTapcKHi CBO], ABJIAeCTCA OCHOBOH pa3BHUTHA MOUTH BCeX JMOKAaJIbHbI| 
BbIPaKCHHBIX Ha COAX Mameoson crpyktyp Tarapuu. Mm xounrpomupyrwrd 
CTPyKTypbl pia He(TAHBIX MecTOpoxeHHu Broporo Baky. | 


Teonoruyeckui MHCTUTYT Iloctynuso 
KasancKoro duduaia Akaqemuu HaykK CCCP 9) 1 1954 5} 


UMTMPOBAHHAA JIMTEPATYPA 
1H. C. WlatcKkuk, HW3s. AH CCCP, cep. reon., Ne 1 (1952). 
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METPOTPA®HA 


C. WH. BEHECJIABCKHH 


HEKOTOPDbIE MPHYHHbI HENOJIHOM BbILEJIAYHBAEMOCTH 
FHUBBCHTOBbIX BOKCHTOB 


(ITpedcraezeno akademuxom JI. B. Haausekunoim 11 IT 1954) 


MspecTHo, uTO Mp MpHMeHeHHH THAPOXHMMYeCKOrO MeTORA WIA Mosyye- 
HUA OKHCH aJIOMHHHA H3 OOKCHTOB BbIMeadHBaHHe MpOM3BOAMTCA MpH pa3- 
JMYHBIX TeMMepaTypaxX IIPHMCHHTeJIbHO K Pa3HbIM MHHepaJIbHbIM dopMaM 
ruiHHo3eMa. Tak, ruOOcHT BbIlleaunBaetca mpH 105°, 6Gemur mpu 190° u gua- 
cnop npH 215—225°. CsBoOoqHad KpHCTaJIMYeCKaA «@-OKHCb aJIIOMHHAA — 
KOPyH, — He BbIlle1ayHBaeTCA COBCeM. 

Hsyuenne BBIM[eaYHBAaeCMOCTH THOOCHTOBHIX OOKCHTOB HEKOTOPbIX M€CTO- 
pOKTeHHH NMOKasaO, ITO H3BJIeUeHHe TIHHO3eMa H3 MHOrHx mpod upu 105° 
3HaYHTeJIbHO HW2Ke, YEM ITO BOSMOXKHO MO pacueTy. XuMuyecKHH cocTaB Hu 
BbILeaYHBaeMOCTb pH Temuepatype 105° yka3aHp B Taba. 1. Ilo cBoemy 
MHHepaJIOrHuecKOMY H XHMHYeCKOMY COCTaBy 9TH MpoOb! B OOILeM He OTJIH- 
yaloTcA pyr OT Apyra HW MpescTaBJleHbl rHOOCHTOM, KaOJIMHHTOM, KBaplieM, 
reMaTHTOM, PeTHTOM, THPOreTHTOM, HJIbMeCHHTOM, PYTHJIOM HM CKPbITOKpHCTau- 
JIMUCCKUM HJIM KOJIJIOHLHBIM BeLILeCTBOM. OCHOBHaa YacTb BELLeCTBa H30TpoN- 
Ha, TOJIbKO OTJ@JIbHbIe KOMOUKH OOHAPyXUBaloT CJlaOylo aHHsoTponHio. Ero 
OMTHYeCKHE CBOMCTBA XapaKTePH3yIOTCA TOJIbKO NOKasaTeleM MIpeJOMJIeCHHA. 
OcTaJIbHbIe OMTHYeCCKHe KOHCTAHTbI AHH3OTPOMHbIX KOMOUKOB He ompemeds- 
1OTCA BBULY UX KpaliHe He3HaYHTeJIbHbIX pasMepoB. 


Ta6Oauna 1 


Xumuyeckuh COcTaBH BHIIMETAaYHBAaeMOCTb UpPH TemMMeparype 105° 
6OKCHTOB HEKOTOPHX MECTOPORKAeCHHH ruOOCHTOBOrO Tuna 


iii 


3 ConepxaHue B % eae 
ie Pawoubl 
iB MeCTOPO ACHAT eas LALO. | si0. FeO, |TiO,| CaO | mgo | P,0, 5 paceel abare: 


1} Yxpanna | 21,40|40,19 /8, 70] 26,85 |2,90] 0,05 | 0,03 | 0,44 |100, 19] 81,67] 57,00 

2 . 24700|57,10|5, 70] 32,00|2,50| ca. | 0,43 | 0,09 | 98,39} 87,00] 58, 20 
3 \Cpean. Ypaa} 20,00 |35,00 |6,40] 34,60 |5,60| 0,18 ue onp.| 0,23 | 99,04] 84,48] 80,00 
a 118.92 131,95 14,40] 34,60 4,98] 0,03 | 0,18 |He omp.| 94,87] 88,17 | 85,70 
5| Cuoups’ | 21,40|39,80/9,60] 23, 20|5,40] 0,40 | 0,09 | 0,14 | 99,91] 79,50] 74,80 
6 : 14.00 (39,40 |2°80|39,90|2,60| ca. | 0,35 |ue onp.| 98,15] 93,90 | 61, 50 
'7 \Cep. Kasax- | 23,70 |46,68 |3,50| 23,10 |2,35| 0,38 | 0,22 | 0,22 |100, 15] 93,60 | 85,60 


| CTaH 


Toka3aTeulb TIpeOMJeHHA BelllecTBa KOJICOJIeETCA B IWMpOKHX Npelelax. 
Ppinensiorcs TPH MHTepBawla, B KOTOPble yKJlaMbIBalOTCH ero SHaveHHs: 
1,560—1,572; 1,618—1,660; 1,690—1,740. Hau6onee yacto Bcrpeyatorca Ko- 
MouKH c ToKasaTesleM mpenomaenun 1,560—1,572 u HaMOomee peKo C 
| ,690—1,740. 
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YcraHOBJeHO, YTO CYLECTBYeT 3aBHCHMOCTb Me?Ky MOKa3saTeJleM MpeJOM 
JI@HUA BeULeCTBa H ero yJeJIbHBIM BecoM. BellecTBo € NOKasaTeJIeM TpeJIOM 
menua 1,560—1,572 umeet d & 2,75; BelllecTBo ¢ MOKasaTeJIeM MpeJIOMJeHH| 
1,618—1,660 konuentpupyerca Bo Ppaxunu c d= 3,00 u BellecTBO c NOKd 
saTemem mpeomaienua 1,690—1,740 — Bo tbpakuun ¢ 3,32 <d < 3,98. 

KovumyuectBeHHoe 3HaueHHe OTeJbUbIX Paki 2TOTO BelecTBa B OOKCH 
TaX Pa3JIMYHbIX MecTopoxkenui pasHoe. Bemecrso c d = 2,75 c moKasarTe 
Jem mpestomuaenua 1,560—1,572 npucytcTByeT B OOKCHTaX BCeX MeCTOpPOA TE 
Hui. Jipe mpyrue (bpakuHu BelllecTBa MOTyT IIPHCyTCTBOBaTb BMecTe, HO C: 
3HAYHTCJIbHBIM MpeoOalanveM Oovlee JerKol HU Oosee HU3KO MpevOMJIAIONLer 
WIM %Ke HaGtOLaerca TOKO THKeTad (PpakUHA C BbICOKHM TNOKasaTeJel 
ipeoMmeHua, PenTreHocrpykTypHbIit alas, npousBegenHpit M. C. Bemen 
KHM, NOKa3aJI, TO BeLLeCTBO Cc HOKa3aTeJem Mpesomsenna 1,560—1,572 um 
eT KpHcTaMyeckylo pelleTky ruOOcuTa, HHOra C HeCKOJIbKO yBeJIM4eHHbI! 
MapaMeTpOM HM HeOObIYHO! HHTCHCHBHOCTbIO HCKOTOPbIX HHTepPepeHIMOHHBI) 
JIMHUM 10 CpaBHEHHIO C aHHbIMH TaGJIHU. ITO CBUAeTeIbCTBYeT O IIPHCyTCT 
BHM B rHOOCUTe KakOro-TO TBepOTO pacTBopa. | 

Ha peuntrenorpamMax (ppakunii c d= 3,00 u noKasaTesem MpeJoMJeHH 
1,618—1,660 ormeyatoTcaA JIMHHH OeMUTAa, CHJIbHO 3aByaJIMPOBaHHble HHTe 
CHBHbIM (POHOM OT peHTreHoaMopduol (asp. CyAA 10 H3MeCHeCHHBIM HHTeHCHE 
HOCTSAM JIMHMM, KpucTaswIMyecKan pelleTKa GO€MUTa HaXOUTCA B HepaBHOBeG 
HOM COCTOAHHM. PeHTTeHOCTPYKTYPHbIi aHaJIM3 BelILeCTBa C MOKasaTeIeM IP 


peureTky KopyHaa. Muorga Ha peHtrenorpaMMax MoJlydaloTcs ci1adpre HHH 
COOTBETCTBYIONIMe JIHHHAM HCKaxXCHHOH pellleTKH rHOOcHTa UH pelleTKH DH: 
cnopa. Hasuune B OOKCHTax rHu66cuTOBOrO THNa Oe€MHTa H, BOSMOXKHO, Whe 
cmlopa, a TaKxKe Oe3BOHOH OKHCH aJIIOMHHHA OObIYHO MOXKHO yCTaHOBHT 
pacueTHBIM IlyTeM, KaK, HampvHMep, B mpo6e Ne 2 ra6n. 1. IIpH nepecuer 
XMMHYeECKUX aAHaJIH30B THOOCHTOBHIX OOKCHTOB Ha MHHepaJIOrMyecKHH COCTA) 
yacTO OOHapyXKHBaeTCA HEMOCTATOK BOJIbI JWIA CBASbIBAHHA OKHCH aJIOMMHY 
B rHO6cu?r. ITO MaBHO OTMeYaJIOCb MHOTHMH HccIeqOBaTeAMH. E. B. Powxa 
na u M. B, Co6ostepa (4) BbICcKa3bIBaJIM NpeANoNOKeHve O CYULeCTBOBAaHH 
hapsAy ¢ PHOOCHTOM MHHepadla rHApaTa PIMHOseMa, comepxallero MeHe! 
Tpex H 6ovlee OAHOH MOvIeKyvibI BOLI. B. HM. Jlyauukut (3) canta, yro uMeet 
CA QHrHApaT IMHO3eMa, KOTOPHIH OH HasBaJl KaMeHCKHToM, A. K. TagKo% 
cxHH u A. K. UWlapopa (?) coo6uquim 06 ycraHoBJIeHHH HMM YeTbIPeX HOBBI! 
MHHepaJlOB PAAPOOKHCH aJIKOMHHMA, comepxKawiMx oT 0,1 qo 3 MoseKy BOI 
Ilpu mepecuete astopom 1106 xuMuueckux aHaJu30B 6OKCHTa OHOTO F 
MecTOpO*KAeHHH ycTaHoBeHo, TO B 487 aHaJIM3aX MMeeTCH HeCOOTBETCTBH! 
MexKILY KOJMYeCTBAMM TJIMHO3SEMa HM KOHCTHTYUMOHHOK BOAbI (I...) Wi 
cOpasoBaHna rHOOcuTa. IIpu 2TOM He YUNTHIBaslacb BOA, BXOMAMLaA B COcTa} 
MHMHepaJloB THAPOOKHCH > *Keslesa UW BOJHBIX aJOMOCHIMKaTOB. Kosuuects 
rIMHO3SEMA, CBASAHHOTO B rHOOcHT, CoCcTaBJIAeT B CpeqHeM 77%, a CBA3aHHG 
ro B MHHepaJIbl, CoweprKalllve MeHee TPeX MOJIeKyJI BOAbI, 23% or seers 
KOJIMYeCTBa TIMHO3eMa. EcTecTBeHHO, ITO HeEMOCTATOK BOLI B aHaduse Jt 
CBASbIBAHHA TIMHOSeMa B THOOCHT HanOoee OTUeTIMBO NpomBAAeTCH mph 
MIpHCyTCTBHM B OOKCHTe Oe3BOAHON OKUCH aJIIOMHHAA — KOpyHma, Kak, Ha) 
upuMep, mpo6a Ne 6 B Ta6u. 1. 
Ha mpucytcTBve kopyHjla B rHO6cuTOBDIX OOKCHTaxX BrepBble yKa3sauld 
K. @. Tepentpepa (°), O6HapyxXHBINAA 3TOT MHHepadl B OLHOM U3 CeBepor 
Ka3aXxCTaHCKUX MeCTOporxKeHHi. ABTOPOM 9TO cTraTbu COBMeCTHO 
A. M. Jimurpuesoli KopyHa ycraHoBeH B pale MecTopoxneHnit rae. | 
rM66cuToBoro Tuna. KopyHy, kak paBHJio, IpHypoyen K 6060BMHaM HM MOUTH 
peerqa HaO/loLaeTCA BUX WeHTpaJIbHOH YacTH. ITO MemKOAMCHeEpCHoe ae | 
CTBO 3eJIeHORaTO-Oyporo WBera, MOUTH He MelicTByloulee Ha MOJIAPH3OBaHHbll) 
¢BeT, C MIYOOKMMM MOPUHHKaMH yCbIXaHus — cenrapHamu, c MoKasaTeeM 
upenomaenua 1,710—1,730. Xumuyeckoro aHanusa 4ncToro KOpyHa U3 GOK} 
CHTOB y Hac He HMCeTCH BBUAY MpakTHYeCKOH HEBOSMOXKHOCTH OTIEIHTh erg 
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Ko cmamve C. WM. Benecaascroeo, cmp. 1077 


Puc. 3 


\ 


K cmamve M. Al. Cy66omuina, emp. 1097 


JIAH, rv. 95, Ni 5 


ag 


OT TeCHO aCCOMMUpyloulerocad ¢ HAM PHOOCHTa HM MUHepavOB Cc 61M3KUM K HeMy 
-YAeJIbHBIM BeCOM — PyTHJIa, WIbMeCHHTa HH. WupKoHa. XuMuueckwe avau3bl 
KOPYHAOBbIX Ppakunit MpuBemenp B Tabu. 2. 


TaOauna 2 


Conepaanue Bp % 
Yq. Bec dpakun = 


Ei i, Ee AlsQs | SiO, Fe,O, | TiO, | a 
3,32 | 4,04 OMe Dark 10,04 18,41 99,46 
i332 <35,99 4,10 73,08 0,39 Son 5,47 96,35 
3,98 1,83 58,49 1,48 11,99 Deglies 99,47 


TepmuyeckHii aHaJiHu3 (bpakunit (cM. puc. 1 u 2), mpoBegenubli meroqamu 

HarpeBaHuA HW OOeC3BOKUBAHHA, MOKA3a/l, YTO B HUX MpHCyTCTByeT HeEOO/bIUIOe 
KOJIMYeCTBO THOOCHTA, KOTOpPbIM He CMOr ObITb OTAe/eH OT KOPyHAa HH LWeHT- 
pHdyrupoBanueM, HH 4-4aCOBbIM KHMAYCHHEM B KpeMKOH COJAHOM KMCJOTE. 
PenTreHOBCKHH aHaJIH3 MOKa3bIBaeT ACHYIO CTpyKTypy KypyHa (cM. puc. 3). 
_ IIpueyrersue B OoKcuTax rH60- 
CHTOBOTO THA MOHOMMApaTOB TvIll- Pa 
HO3eMa H KOpyHa MoOATBepKLaer- 
CA pesyJbTaTaMH BbILLeaduBaHHA 
pu Temmepatypax 150, 205 u 225° 
(cp. Ta6m. 1 u 3). 

KopyHqopaaxt dpakuua trakxe 
Oblla MOMBeprHyTa  BbILLeIauHBa- 
HHIO 1IpH Temmepatypax 105, 190 u 
230°. IIpu atom BbIlenayMBaeMOCTb 
OKa3awlacb: upu 105° 0,56%, npu 
190° 78,70% u mpu 230°—79,00 %. 

PacTBopuMoctTb KOPYHJLOBOH Puc. | 
@pakWuu, HMerlollel B CBOeM cocTa- 

Be 40 0,2 MOuleKYs BOLI Ha COMepKallLHHCA B HEM PIMHOZeM, pH Demmlepaty- 
pe 105° nogrsepxgaer, uro Bo dbpakuNH MpucyTcTrByeT rHOOcuT, He OOHapy- 
?KUBaeMbI MAKPOCKONMueCKH. PacTBo- 


Ye puMmoctb KopyHa mpu 190°, 7. e. mpH 

2 s Ye TemliepaType pacTrBOpeHHA B LUkeOvaXx 
2 6eMHTa, CBHUAeTeIbCTByeT O TOM, YTO 
9 MbI HMeeM JlesIO C MyTaOHJIbHOK dop- 
S MoH, He OG6JlamatouleH B MOvIHOH Mepe 
§ 2 cBolicrBaMu KopyHaa. TombKo 21% 
Ss IJIMHO3eMa U3 cocTaBa dpakilHH, He 
8 200. 400 Ajo°e  PacTBopsioukelica mpu 230°, coorser- 

CTBYe€T BCe€M IlOKa3aTeJIAM KOPyH/la. 
Puc. 2 CopmectHoe Mpucyrcrsue B OOKCH- 


Tax rH66cuTa u Oe€MUTA U3BeECTHO BO 
MHOPAX MecTopoxKAeHuAx CCCP, Esponst u Amepuku. Ilo mpeacrapsenuam 
HEKOTOPBIX FeOJIOrOB, TAKOM MapareHesnc OObACHACTCA MPHyYPOUeHHOCThIO ITHX 
MeCTOPOXKMeCHHH K TreocuHKIMHaIAmM (CCCP, @panuna, Benrpus) wan ux 
3HaYHTeJIbHOH JIPeCBHOCTHIO (Maseo30l — ceBpepo-3anayq CCCP). Muorue uc- 
caenqopatemu (1,7, §) mpucyTcTBHe B OOKCHTaX MOHOrHApaTOB TIMHO3eMa CUH- 
TaloT IpusHakom Ux Metamopdusma. IO. K. Topeuxnit (') nosaraer, yro B 
Mpouecce HHAMOMeTaMOp(u3Ma TpeXBOAHBIM TTMHO3eM «4aCTHYHO Weruspa- 
THpyeTca HU MepexOANT B MOHOrHApaTHy!o (opMy». Ha snayenne MaBseHuA H 
TeMUepaTypbI B H3MCHCHHAX FHOOCHTa B OEMHT, B KOHCUHOM CyeTe MOcIeqHero 
B Quacnop yKa3piBaet Xapsep (7). 
LOTS 


B. H. Jlysuuxuit (3) mca: «xapakrepHa CBA3b PasMHUHbIX THMOB OOKCH:) 
TOB € TeOJOTHYeCKHM BO3PaCTOM H TCKTOHHYeCKHMH ycJloBHAMU. [HOOCHTHTD: 
IIpHypOveHbI K Me30301icKHM oTJoxeHHAM (CpeqHnli Ypau, AKMOJIMHCK, Ca- 
lap HW 2p.), THOOCHTHT-GeMHTHTbI K KaMCHHOYPOJIbHBIM (THXBHH) GeMuTHT?) 
WMacHOpHTbI K MeBOHCKHM HM cHlypHiickum (lOxunbii u CesepHpli Ypam) | 

C cHJIbHO AMCJIOWMpOBaHHbIMH, MeTaMOp- 

Ta6auya 3 (@H3OBaHHbIMH OTJIOXKCHHAMH CBA3AaHbi 

6 Mle€peKPHCTaJJIH30BaHHble OOKCHTb) C Ma- 

se ae eee ions ‘ve pareHesHcoM:  J\HCIIOp — KopyH, — CHIJI-) 

Tuma wp 150,205 1.2252 JIMMaHUT HM Ap. (Cpequa Asuna, ocrpo 
Haxcoc Bs Tpemnu u ap.)». OnHako B T 


ec styeuenae rnanoocue se, »*Ke BpeMA MHOrHe HCCJIeEQOBaTeJIH yKa- 
ily ate, SbIBaIOT, UTO OOKCHTbI, OOpas0BaBLIHec 
3 as pacu. paxr. _ B OHHX TEKTOHHYCCKHX YCOBUAX, MOTYT 
a HMeTb Kak J\MaCIOpoBbi, Tak H OeMHTO- 
BbIit cocTas, HanpHMep IJeu-ze-Denyus 

{| 150 81,67 72,90 u Apuwex. OTro xe MOMTBep*KAaer We: 
5 ee Boa Bt Belicce (°), KoTopbIi nHWeT, ¥To B Bex- 
3 | 9205 84,48 85,30 rpHM H3BeCTHbI THOOCHTOBbIe, OCMHTOBb! 

5 4 450 79,5 (hams WM JIMACNOpOBbIe OOKCHTHI, HaXOMAUMeCH Ba 

6 | 190 93,9 84,13 OJMHAaKObIBX TEKTOHHYCCKHX YCJIOBHAX.| 

Bae oo ae Ha 9To »%e OOpalllaer BHUMaHHe XaGep- 

eM ? v 6 . i \ r va 

7 | 490 93.6 91°9 (bembHep (°): «MpHMeyaTeIbHBIM ABJIAeT-/ 


CA TakxKe TO, TO AHACMOpOBble OOKCHTbI 
BCTpedalOTCAH B MaJlO HapylIeHHOM pakioHe oGacTH Kapct, a B CHJIbHO Hapy- 
IUC€HHOM BepxHeM Mewly AJIbII, HallpHMep, H3BeCTHbI OCEMHTOBbIe OOKCHTHI». 

B ru66cuToppix O6OKCHTaX MOHOrHApaTh! PIHHOSeMa JO TlocwleqHero Bpe~ 
Me€HH OCTaBaJIHCb HeCH3BeCTHBIMH. BeMHT B HHX BIepBble Obll OMMCaH aBTO- 
pom B 1951 r. 

BuBpogn. |. Jas Ooxcutop mMectopoxnenui CCCP tak Ha3piBaemorc¢ 
ru6OcuToBoro THNa XapakTepeH IlapareHe3sHc rHOOcuTa uv OemuTa. Bnowne 
BeEPOATHO IIPHCyTCTBHe WHachopa, B HacTOALWee BPeMA OOHAPYXKeHHOFO TOJIbKO 
B Bue TBepAoro pacTBOpa PeHTTeHOCTpyKTYpHbIM MeTOROM. B 3THx xe 
OOKCHTaX OOBIYHO IIpHCYTCTBYIOT CHHPeHeTHYeCKHH KOPyYH HU aMopdHas OKHCb 
aJIIOMHHHA. | 

2. Hasmune B OOKCHTAX MOHOrHApaTOB TJIMHO3eMa He O6A3aTeJIbHO 
ABJIACTCA CJIECTBHEM MeTamMopdu3sMa. Bo3smMoxHO paAMoe oO6pa30BaHue 
OeMHTa H, BePpOSTHO, WuacMopa 3a CueT CTAapeHHA aJIOMOreJA B YCJIOBHAX 
HOPMAJIbHbIX TeMMepaTypbl H MaBJeHHA. OOpasoBaHve KOpyHa, BHAMMO, 
TakxKe OOA3aHO STOMY TIporeccy. 

3. I[pwuvHol HeMOJHOW BbIIMLeayHBaeMOCTH THOOCHTOBLIX OOKCHTOB pH 
Temnepatype 105° aBaseTca IpHcyTCTBHe B HHX Pa3JIMUHbIX KOJIHYeCTB MOHO- 
ruflpaTa TIMHO3€Ma, B OCHOBHOM OeMHTa, a TaK?Ke OKHCH aJIIOMHHUA B aMopdp- 
HOM BHe HW B (opMe KopyHa. 

CooTHOWeHHe MexKAy TpHrHApaToM, MOHOrHApaTOM HH 6e3BORHBIM TIHHO- 
3€MOM B PHOOCHTOBBIX OOKCHTAX HeMOCTOAHHO HM 3aBHCHT OT cTeneHH KpHcTas- 
AM3alMH MepBHYHOTO BeHIeCTBa, KOTOPOe, B CBOIO O4epedb, 3aBHCHT OT ycv10- 
BUH MHKPOCpebI OTIOXKeCHHA HW WHarenesa. 
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IMETPOTPA®HA 


B. A. TPOCCrEHM u K. ® KOPOTKOBA 


HOBbIE JAHHbIE 1O NETPOrPA®HH NOPOJ, BEPXHETO CEHOHA 
CEBEPO-3ANAJHOTO KABKA3A 


(ITpedcraszexo axademuxom H. M. Crpaxoeem 4 II 1954) 


) B nerporpauyeckoM OTHOWeHHH MOposbl BepXHero Media ceBepo-3anal- 
1oro Kapkasa H3yueHbI HeocTaToYHO. B cBo6omHoli pabote B. M. Kenaepa 
(?) OMMCaHb! iaBHeliliMe TeKCTYPHble H CTPyKTyPHble NpHsHakH nopog, HO 
10 MHHepaJIOrHH OCaZKOB IIPHBeeH OUCHb CKYHbIM MaTepHad, He MO3BOVIAI0- 
WM CelaTb CKOJIbKO-HHOYb CYUICCTBeHHBIX MaJleoreorpatpHueCKHX BbIBOMOB. 
 B mocaemHee Bpema MeTporpadusd MecyaHo-aleBpHTOBbIX NTOpox BepXxXHero 
‘eHOHA OblJla usyyeHa ABTOPaMH B CJleMyoulMx MyHKTax: p. Ilmuam, p. Iece- 
‘yc (B aHHOM IlyHKTe aHaJIM3bl Obl BEIMOTHeHD! MW. C. Mycradaespm), 
). AOun, p. YOun, p. Xa6b Ha CeBePpHOM CKJIOHe u B palione Hopopoccuiicka 
1 DeeHq2KuKa Ha 102%KHOM cKJIOHe Kapxa3a. Ilo p. Xa6b uw YOuuH uccemqopa- 
iM10 M1OJBepraJHcb IpOCcJIOH MecuaHbIx NOpOk CpeqH M3BeCTHAKOB BepXHero 
eHoHa. Bo Bcex OCTaJIbHBIX MyHKTax H3y4aJIMCb MepBble SJIeMeHTH! CJIHIUe- 
3bIX PHTMOB. 

@Dyuulesble PHTMbI (MHOroCcJIOH) CeHOHa HaUMHAalIOTCA OObIYHO C aeBpo- 
[MTOB, pexkKe C MeCYaHHKOB, Mepexomallux KBepxy B adleBpouuTbI. Bropble 
WIEMEHTbI PHTMOB (MHOTOCOeB) IpeACTaBJICHbI CBETJIbIMH MepreJAMH H H3- 
secTHAKaMH. MuvepasioruyeckHi COCTaB TOPO MepBbIX 9JIEMeHTOB PHTMOB Ilo 
3ceH H3YYCHHOH TePpHTOPHH MOBOMbHO OMHOOOPaseH, HECKOJIbKO pa3JIM¥asCcb 
[HIlIb Ha Ce€BePHOM H 1OX%KHOM CKJIOHAaX. [BCA 9Ta TeppHTOpHA IpHHaexuUT 
HOH TeppwreHHO-MHHepaJOrHyecKOH MpOBHHIUMH, a yUacTKH, MpWMbIKaIollHe 
< CeBepHOMY HM 102%xKHOMY OopTam dsmuleBoro Tpora, CileqyeT HasbIBaTb NO- 
IPOBHHIMAMH. 

B cepepHol TeppHreHHO-MHHepaOrHyecKOH MOLMpPOBMHIMH OTMeYeHbI Cule- 
[yloulWe OCOGeHHOCTH MHHepaJOrMyecKOrO COCTaBa TAKCMbIX PpakUM aJleB- 
HTOBOH CocTaBJAolel Mopon. MarHeTHT—3epHa HelpaBusbHOK PopMbt, 
eporo uBeTa. UbMe HUT MpescTaBJeH Yallle OKPYyIJIeHHbIMH 3epHaMH, 
(HOrga JIeHKOKCeHH3HpOBaHHbIMH. Uepubie pyHble MHHepaJbl BCTPpewaloTca 
CIONY B KONHYecTBax 2—18%. B 3samagqubix paspesax UX OOsbIle, Heke B 
ocrounbix. IIupuT serpeyaerca go 10%, pemko no 24%. Byppe ru- 
[pPOOKHCAbl Kees a— Kpacuo-Oypble M OXPHCTbIe 3epHa HelpaBuilb- 
oft dopmpt. Ectp miceszomopdo3bl mo muputy (m0 42%). Jleh#koKcen 
HepyMuble HelpospauHble MHHepaJbl) B Bue MOJIOUHBIX, HHOTla OpaHxKe- 
ATHIX 3CPeH, Yallle BCefO HECKOJIbKO KOPpOAMpOBaHHbIX. OTMe4aeTCH B Kaxk- 
(OM OOpasiie B KOJIMYeCTBE OT 4 no 47%, MpHuem kKoJIM¥eCTBO ero BOspa- 
TaeT K 3alany (B cpemnem or 17% mo p. umm no 33% mo p. A6ouy). 
“pauaT fpekcTaBJeH OeclBeTHbIMH, pexKe POSOBATHIMH H 2KEJTOBATHIMH 
6IOMKaMH HeMpaBuJIbHOH (OpMbI, KaK YHCTbIMH, Tak HM C WepoxOBaTOH Mo- 
@PXHOCTbIO, MOKPbITOM CeTbIO MeJIKUX OOPO3 OK. Berpeyaerca B ‘KOJIMYeCTBE 
—18%. SepHa TYPpMAAUHA OTMMUAIOTCA GOONDIHM pasHoobpasnem 
yruoBaTble, HellpaBHJIbHble WH XOpOWO OKaTaHHbIe 3epHa HM KPHCTAJLIMKy 
pu3MarTuyecKkoro raOuTyca, Mleoxpoupyioulue oT 6JleMHOPOSOBbIx MO Oypo- 
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BaTO-3e@J1eHBIX TOHOB). Mspenka eAWHuYHbIe 3epHa uHAMrouuTa. Or 0,4 } 
7%. PyTuaA valle yriopaTO-oKaTaHHble 3e€pHa 2XKeJITOBATO-KOPHYHeBO: 
(€CTb YJJIMHeHHble 3epHa) HW KpacHo- po wperos. Pexe KpHcTaJJIHI 
AHTapHO-xevIToro weeTa. Or | qo 6%. AHaATa3 BCTpeyaeTcaA B BAe Ke? 
TOBATO-KOPHYHEBHIX Ta6mMyeK, u3spenka qo 2%. BpykuT—Ta6lM4KH Hy 
MpaBHbHOH CopMbI TeMHOOyporo I[BeTa. Pomener 7s pemko, fo 0,59 
Copeu yrJIOBaTo-OKaTal 
Hble H yrIOBaTble 3epHa, Oo 
OObIYHbIe B BOCTOUHBIX pa3fy 
3ax, 10 1%. CpaBHUTeJIbHO 41 
cro BcTpeyaeTcd cTaBp) 
JLHT, TIpeACTAaBJICEHHbIH OOO) 
KaMH HeMpaBHIbHOH (popM 
JIMMOHHO-KeJITOrO WBeTa, ca 
aa Ka OKaTaHHbIMH, pasHoHu crelt 
“’m_' HH BbIBeTpeocTH. OrTMeueH 
Puc. 1. a@—Yo6unckas Teppurenno-munepasoru- CAHHHYHbIe SepHa cTraBpoun 
yecKad MpOBHHUHA; O, 6—djumeBad TeppHrenHo- C NHAbYATbIMH kKpavAMH. Berpr 


MHHepaslorMyeckast MpOBHHWMA: 6 —ceBepHas NOA- yeH MOUTH BO BCeX OOpasil 
NPOBMANNA, 6 — 1OxKHAT MONMpoBunuMs; 2—cyla, or Q4 yo 4%. ILucre 
0 — yTH CHOCa H pasHoca TeppureHHOrO MaTepHasia 4 J 

. BCTpeyeH JIHUIb B OJHOM O} 


pasue mo p. A6un (0,2%). Kpome toro, oTMeyeHO MpHcyTcTBHe uspenka | 
HeOOJIbINHX KOJIM¥eCTBaX KapOoHaTos, alaTuta (p. A6uH), cIOL CHJIMMaHt 
ta (p. A6uuH), aunmanysuta (p. [Inmmur), docdaros (manta HW KodIopant 
Ta), OOJIOMKOB KapOOHAaTHbIX MOpok HU opraHwyeckux ocTaTKoB. [wtayKOH 
paclipoctpavHeH B BOCTOUHDIX pa3pe3ax (p. ITmunmt mo 50%). Ho p. AGs 
ero OYeHb MaJIO. 

Jlenkue (pakuwu comepxKaT cCwelyioulwe MHHepaJibl: KBaAPIL B BH 
yrIOBATbIX H YIIOBATO-OKaTaHHbIX 3epeH C BKJNOUCHHAMM APyrux MMHepai 
MW WY3bIPbKOB BO3Ayxa WIM rasa. Hexoropple 3epHa KBaplla TpPeULMHOBaTH: 
KaTakJla3HpoBaHHble. Pexe BCTpeyaIOTCH BOJAHO-IIPO3spayHbre 3epHa, 6: 
BKJIOUCHHH, MeHee OKaTaHHble, 4YeM Apyrue. KomwwyecTBo KBaptla KouleOuJler: 
oT 35 no 76%, Maso u3MeHaacb no nomanu. Tlomeppe wnat 
IIpeACTaBJICHb!, TIaBHbIM OOpa30M, KHCJIbIMH MlarnokKla3saMH WH MHKPOKJIi 
HOM, HHOra € NOBepXHOCTH MeJIMTH3HpOBaHHbIMH. Or 6 po 16%. Tamas 
K OHU T — YIJIOBaTO-OKaTaHHble CePpOBATO-3eJIeHble, PexKe APKOZeJleHble 3e; 
Ha, MOBHUAUMOMYy TeppHreHHoro mpovcxoxKpeHus. Kpome Toro, B JIerKe 
pakiuu BcTpeyaloTcs OOJOMKH KPeMHHCTHIX NOpOk TOHKOarperaTHo! 
CTPOeCHHA, OOIOMKH KapOOHAaTHbIX TOPO (B 3HAYHTeJIbHbIX KOJIMUeCTBAX, 2 

48%) B Bue 3epeH HempaBnJIbHOH POpMbI A MYCKOBUT. 

lOxwKHaA NMOMMpPOBUHUNA TeppWreHHO-MMHepaJOruyeckoit npoBMHUaH Xe 
pakTepH3yeTcaA HeCKOJIbKO OoIee CBexKUM OGOJINKOM MHHepasOB, a TakxKe O' 
CYTCTBHeEM HeKOTOPBIX MHHepaJlOB, OObIGHbIX JWIA CeBePHOM MOANPOBYHIH! 
WM MHbIMH KOJIMYCCTBCHHBIMH COOTHOWICHHAMH MHHepasion. TapHelimue pa: 
JIHYMA CBOAATCH K CJle@yrollemy. 

Yepuple pyHbIe MHYHePATbI BCTpeyaloTcA pexe H B MeHDIIP 
KoMYecTBax (Mo 14%). Ilupur serpeyaerca uate (mo 67%). O6nrur 
3epHa ero HelpaBHJIbHOH (OpMbI HIM yrvioBaTO-OKaTaHHble. By p ble rH; 
pOOKHC Jbl *Kelesa BCTPeyaiorca TakxKe B GOOJbIUMX KOMMUeCTBAX B BHI 
KPYHHBIX 3€peH HelpaBHJIbHO (OpMbI, ABHO 9IIMreHeTHYeCKOrO XapakTep 
l'pynma YCTOHYMBLIX MHHePaJOB ABJIAeTCA HaWNOOJIee XAPaKTePHOM JIA 10? 
HOM MOMUpOBHHWHH, O6mlee KOMYeCTBO HX JocTHraer HHorma 55% TAK 
oH dpakiun. 

3SepHa PpaunaTOB HeCKONIDKO OO/Iee OKATAHbI; OTCYTCTBYIOT po3 
Bbl€ H *KeJTbIe pasHocTu (1,5 o%). TYpMaaWHBI C MOBepxHoc’ 
uucThle (oT 2 mo 5%). pee seper pyTHJa OTCYTCTBYIOT KpacHo-6ypEt 
pasHoctu (1,5—9%). Kpome oro, B TaxKeJIbIX Dp eae BCTPeyualoTcs 
OUeHb HeOOMbIIAX KOIMYecTBax anaTuT (I1—1,5%), 6pyKurT (0,7% 
1082 


a 


KPACHOGAR. 
Q 


Pa 


AMUCTeH (TpusMaTHyecKkne 3ePHa C BKMIOYCHHAMH YePHBIX PYAHbIX MUHe- 
‘PaOB, NYSBIPbKOB BOSAyXa WIM rasa, C XOPOWIO BEIParxkKeHHOH cmaliHocrDio, 
or 0,2 no 0,7%), cTaBpoaut (0,2%), 6Gapur (04%), Kopyuyg 
Aen. 3epHa), xmo0puT (03%), rmnaykouHuT (0,2—3,3% ) wu meliKkoKceH 
‘(go 23%) wu moctatst oprannueckoro mponcxoxmyenua (B OAHOM cuIyuae 
20 63%). Mopoxoo6pasyromumu KomMoneHTamn sterKolt (pakuMU sBuAAIOTCH 
KBapi (33—90 % ) HM OOJOMKU KapOoHaTHBIx Mopom (10 64,7%). Kpapu 
Oouee CBeXKUH, YM B CCBEPHBIX Paspe3sax, BOAAHO-IPO3payHbIi, KaK OKaTAH- 
HbIM, TaK WM YIOBaTO-OKaTaHHblil, HHOra C BKJUOYCHHAMH YePHbIX PYHbIX 
MuHepasioB HW MroubuaTHIX pyTHioB. IlomeBble WMaTH TakxKe oTdu- 
Yalorca OOubileH OKaTaHHocTbIO. Berpeyaiotes mlarHOKsa3bl, MHKPOKJIMH 
uM oproksia3s (2—7%). Kpome Toro, oTMeuaioTca B MaJIBIX KoJsMUecTBax 
KpeMHUCTHe arperaTh uw raayKOHnT. 

Munepasoruyeckuii cocTap MecuaHO-aJIeBPHTOBIX MOPOk 30HbI Kap6ouaT- 
‘HBIX OCAKOB BepXHero CeHOHA, pacipocrpanHeHHbIxX ceBepHee (bHWeBOH 
SOHBI, XAPAKTepHSyeTCA HaM4YHeM OOJIbUIHX KONHYeCTB WUCTeHa HW CTaBPOJIN- 
Ta WU HECOMHeEHHO CBA8aH C Apyroli TeppHreHHO-MuHepaJorvueckolt MpoBHH- 
Hei, KOTOPyio MbI lipeaviaraeM Ha3BaTb YOuNCKOH (To pacnomox*KeHnIO Hau- 
Oojlee XapakTepHoro pa3pe3a BepXHero Mela). 

B TsxenoH PpakUHH OTMeYeHHI CleMylollwe MUHepadbl: MarHeTUuT Hu 
HIbMeHHT (go 105%). JletkokceH B BHe yrioBaTO-OKaTaHHbIXx 
sepeH MONOUHOrO H MOJOUHO-xKeTOro uBeta (12—18%). lupur 3ape- 
THCTPHpoBaH B paspese no p. YOuH B KOMHYeCTBe MO 54%, B Bue arpera- 
TOB HelpaBHIbHOH C(OpMbI MH XOPOUIO OrpaHeHHbIX MoMeKasqpow. Byppe 
THUAPOOKHCAB Kene3a pBcrpeyalwrca B KoOMMYeCTBax OT 3 RO 9%. 
SepHa rpaHaTOB OGbIUHO GOeclBeTHbIe, YrIOBaTHIe HU yrloBaTo-OKaTall- 
Hble, C MOBePXHOCTH UNCTHIe, pexke KOppomupoBaHHble (4,0—21%). Typ- 
MaJIUH MpecTaBJeH HeCKOJIbKHMH Pa3HOBHHOCTAMU — B Bue OOJIOMKOB 
HeMpaBiJIbHOH (POpMbI, MpH3MaTHYeCKUX TaCTHHOK VM OBAJIbHbIX 3epeH pa3- 
HOW BemMUNHEI. I[]neoxpoupyioT OHM OT CBeTMOPpO30BOrO MO SypoBaTo-sevie- 
HbIX TOHOB. OueHb peKH 3epHa romy6oro TypmMasmuHa (0,6—6,4%). Cpeau 
3sepeH PyTHJa 3eCb Take OTCYTCTBYIOT KpacHO-Oypble pa3sHocTH (10 
105%). HuctTeu BpipaxkeH yAIMHeHHbIMM KpHCTanJaMu C XOpOUIO BbIpa- 
*KewHHoH cnawuHocth1o (4,7—7,6%). CrapposmTr mpemcTaBJleH Kak CBe>KHMH, 
TaK H HeCKOJIbKO BbIBeETPebIMA 3epHamu (2,2—10,9%). 

Kpome Toro, OTMe4eHbI aHaTa3, OpyKUT, XJIOpHT, OapHT, XJOPpHTOHA u 
anaTHT B KO/JM4eCTBaXx, He Mpesblitaiwuux 1% wu He B KaxKMOM aHaJMse. 
OcHOBHBIM MHHepasiom vJlerkoit (paKuwuu saABseTcCA KBapM (Gomee 75%), 
3epHa KOTOpOrO OT/HYaIOTCA CBexKecTbIO HU yruloBaTocThiO. Kpome Toro, 
ecTpeyalorca NOWeBLIe WNaTh (yrioBaTo-OKaTaHHble 3epHa WAM TIpH- 
3MaTHYeCKHe KPHCTa/WIbl OpTOKa3za uw MiarMoKia30B no 17%), raayko- 
HuT (m0 3%), KPeMHUCTHe arperaTh HM XJOPHT. 

Ha6molenua Ha OPHeCHTHPOBKOH AB3bIUKOBDIX THeporiMqoB WoKa3avin, 
YTO B HauaJbHbIit MepHod OTMOXKeHUA CPJIMWeBLIX PHTMOB TeYyeHHA HMe.IH 
o6llekaBka3ckoe HanpaBsenHe, BAOb PnweBoro Tpora. OpweHTupoBka xe 
HaKOHA KOCbIX CJIOliKOB MeHee ¥eTKasA, Hexen ruepormmos. Tlopuqumo- 
MY, B JlabHeiillem TeueHHA TeDAIM CBOIO OMpeleJICHHOCTh HM YaCTO MeHAVIM 
R H3BeCTHBIX Mmpeqelax cBoe HallpaBleHHe H HHTCHCHBHOCTb. OTO BesIO K 
TOMY, UTO TeppUreHHbIt MaTepvad, MocTyNaBuiMi Bo (IMuleBbIi OaccelH, 
pasHocHsicA MO BCell ero WIMpHHe, Momasqad B HeOO/MbIIOM KKOJIMYeCTBe HU B 
WeHTpasbHyIO YacTbh Mporn6a. 

S7ro mpuBeso K OMHOOOpa3sHi0 MHHepaJoruyecKoro cocTaBa MO MpocTH- 
paHHio mporuOa MW W3MeHeHMIO ero BKpecT MpocTupanua. CocrTaB JerkHx 
(bpaKkuuit mmecuaHo-ameBPUTOBBIX MOPOM, B KOTOPBIX CyIAcTBeHHYyIO POJIb, 
KpoMe KBapla, MMeIOT OG6JIOMKH (KapOOHaTHbIx MOpOA, yKa3biBaeT CKOPee 
Bcero Ha 3aMMCTBOBaHHe MaTepHasa U3 Oouee ApeBHHX OCAaOUNHbIX TOVIL. 
O6orallleHHOCTh TAXKeILIX (Ppakunh HanuOowee yCrOHIMBbIMH MMHepaJIbHbIMA 
BHLAMH Up MOUTH MOMHOM OTCYTCTBHH JleMKO PaspyllaeMbIX KOMITOHCHTOB 
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U CpaBHUTebHO XOpOMlad OKaTaHHOCTb MaTepHaJla Tak>Ke TOBOPAT O MHOFC 
KpaTHoM MepeotioxenHH. Ilo HallieMy MHeHHIO, HCKaTb HCTOYHHKH CHOC 
CpeMH KHCIbIX HHTPySHBHBIX Topon (7) Heb3sA. ITO MOMTBepxKaeTCA 
CPaBHHTeJIbHO OOMbINIOM BbIBeTPeJIOCThIO MaTepHas0B, OCOOCHHO B CeBepHO 
NOAMpOBHHUMH. 

Ucrounukamu cHoca, cya TO pactipeseyleHuiIo TeppHreHHOrO MaTepHad 
B O6acceliHe (MHHHMyM B CepeqHHe TporHOa H M@KCHMYMbI B KPaeBbIX 3 
Hax) (', 2) 4 Mo TeKCTYpHbBIM H MHHepaJIOrH4YeCKHM OCOOeCHHOCTAM OCaKO 
ABJIAIMCb, MOBHJMMOMY, IelH OCTpOBOB — KOpsHJIbep (MpomowwKeHHe Ha 3 
nan Aypirefickoro MOMHATHA), pactouiaraBluxca Ha rpaHule M.IMWeBOr 
6acceliva WH 6oulee CeBepHOPO, MpKHadexKallero K 30He CeBepHOrO CKIJI 
Ha (?). 

Hekoropbie MHHepaJbl TlocTynanH B OacceHH TOJIbKO C CeBepHOH Well 
OCTPOBOB (MHJIbYaTHI CTaBPOJIHT, POSOBHIM HW 2XKeJITbIM TpaHur, KpacHo- -Oypbli 
pyTul, chbeH H p.), YTO MpHzao cBoeobpasHblli OOMK CeBepHOH TEP Pe 
reHHO- MHHepaJOrn4eckon NOAMpOBHHUHH (IuWeBoro OacceHHa. 

Jia 1OxKHOH MOLMPOBHHUMM XapakTepHa Oe€MHOCTb MHHepaJIbHbIMH BHI 
aM WpW POcMo_cTBe ycTOWUHBbIX MMHepatoB. MicrouHHkK cHoca pacmowai 
raJicd 1oxwKHee HW Joro-BOcCTONHee dunlWeBoro Tpora. YOuHCKand TeppHreHHo 
MHHepaJIOrHyecKad TPOBHHIHA CBA3aHa C KPyNHbIM OacceHHoM, pacmowal 
raBIUHMCA CeBepHee (bMWeBoro Wporu6a. Hamu usyyeubl HanOoslee 1OKHbIG 
yuacTKH 9TOPTO GOacceliHa. XapakTepHbIMH YepTaMH MUHHepasOrMyecKoro CO 
cTaBa MleCUaHO-aJleBPHTOBbIX MOpO, H HepaCTBOPHMbIX OCTaTKOB 9TOH Mp) 
BHHILMH ABJIACTCH TIOBbIINeCHHOe COepxKaHve KBaplla, AMCTeHa U CTaBPOUJUTE: 
IPH OTCYTCTBHH MaJIOyCTOMUMBbIX KOMMOHeHTOB. TloBpuquMomMy, Teppurelj 
HbId MaTepHaJl 3aHOCHJICA ClOoqa B OUeHb HeOOJIbIIMX KONMYeCTBaX (B HS 
BeCCTHAKOBOH TOJIMe CeHOHa IIpOCJIOH MeCuaHo-aJleBPHTOBbIX Topol, ouveHy 
peKH) B OCHOBHOM ¢ CeBepa, HO HeKOTOPOe 3HaYe€HHe MOF WMeTb H PasMbilj 
KOPpAHJIbep, OTIeJIABIUMX MJIMWeBbIN MporH6 or mepeaqHero mporu6a Kas 
Ka3CKOH TeOCHHKJIMHaIM. PasHoe KOIMYeCTBO TeppHreHHOrO MaTepHaJia, Mo 
CTYNMBUWero C STOH WelH OCTPOBOB Ha CeBep HU Ha Or, MOKeT OBITS ob! 
ACHEHO OCOOeCHHOCTAMU PeJlbetha OCTPOBOB, a TakxKe pa3yIH4HAMH B reorex| 
TOHHYeCKOM PexKUMEe TIPOrH6os. 


llocryinao 
3 I 1954 
WHTHPOBAHHAS JINTEPATYPA 
1H. B. Baccoesuy4, Ycaosua oOpasopanna dganma, M., 1951. 2? 5. M. Kem 
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IETPOTPA®HA 


B. fl. @JIOPEHCKHH uw WH. M. BAPEHILOB 


K BONPOCY O TIAJIEOSOHCKOM BYJIKAHH3ME HA BOCTOKE 
PYCCKOH MJIAT®OPMbI 


(IIpeocraezeno akademuxom C. H. Mupoxosoim 18 II 1954) 


7 Cpequ KpucTauMuecKHX NMopox BocTrouHok yactru PyccKol nuaTdopMpl 
|paOoTamMu MocseqHero BpemeHu’ (1%) ycTaHoOBJeHO IWIHpOoKOe pa3sBuTHe oc- 
} HOBHBIX PasHOCTeli, Cp€MH KOTOPHIX BHIMeAIOTCA IBA Pe3sKO OGOCO6EHHBIX 
‘Tuma: a) MOpombl, UMeroulHe raO6po-HOpuToBLI wu OM3KHH K HUM COCTAB, 
}6) pa3vJIHUHbIe NpelcTaByTelH WHa6a3s0Boh rpymmp. Ec aia mepBbix u3 
-HUX YCJIOBHA OO6pasoBaHHA ellie LaJleKO H€ ACHBI, TO BTOPble, HaOOoporT, mpes- 
/CTaBIAIOT COOOH THMIMYHO MarMaTHYecKHe TMopospl *. 
| Hasmuue qua6a30B lpekcTaBsaAeT HHTepec, MOCKOJbKY OHH ABAIOTCA Ca- 
/MBIMH MOJIOJbIMH MarMaTHYeCKHMH TOpomamMu BocToKa PyccKkow msaTdop- 
fmol. Js HeKOTOPbIX H3 HHX HWKHAA Bo3spacTHad MpaHulla— He cTapuie 
€pemHero Maweo30c, OMHAaKO He UCKJIOUeCHa BePpOATHOCTbh MX OoJIee IOHOrO 
*BO3pacTa (BepXHelaleo30lickoro — HuxKHEMe30380HCKOTO), TO, KakK H3BecT- 
/HO, HMeeT MecTo Ha YKpauHe (4). Ha maneosomcKuh, a He Ha MOKeMOpui- 
| OKHH BOSpacT 3HaUNTeJIbHOH YacTH ITHX TOPOL Cc MOMHOM OYCBHAHOCTbIO yKa- 
)3bIBalOT YCJIOBHA HX 3aJleraHHA — OHM CeKYT TlaJleo30lCKHe OCaOuHble T0- 
pom (2, %, 5), 
B 3amayuy HacTosllei 3aMeTKH BXOMMT KpaTKaa Merporpaduyeckaa xa- 
| pakTepucTuka fua6a30BbIX MOPpOA, BCTPpeYeHHIX MPH MpoBeweHun TulyOOKo- 
\Tro 6ypeHua kK tory oT r. Bupcka BamKkupcxoi ACCP. B atom pavoue serpe- 
YeHbI [HaOa30Bble MOPOMbI ABYX, 3HaAYHTeJIbHO OTJMUAIOWIMXCA Apyr oT Apy- 
Ta pasHOBHAHOCTeH, 3aHMMAIOUIMX pasmMdHoe MolowKeHve B paspese. Bepx- 
Hue Ha6a3sbl 3asleraioT Ha ray6uHe 2500—2600 mM, mpwyuem HuxKe V Bbllle 
HUX paciOaraiorca HOPMaJIbHble OCaMOUHbIe MOPOb!, OTHOCALIMeCA K OaB- 
JIMHCKHM CJIOAM, T. €. K HA2KHEeMaJeo30HCKHM TIO MHeCHHIO OMHUX UCCIeLOBa- 
| Tesei, WIM K J€BOHCKHM TIO MHeHMIO Apyrux (By 
| TakuM oO6pa30M, BO3pacT 9THX TOPO, HECOMHeEHHO OMNpeelAeTCA Kak 
; nasleo30HcKHH, a He MOKeMOpuiicKHH, MIpHyemM yTOUHeHHe ero OOyCJIOBIeHO 
/ yTOUHeHHeM BospacTa BCel OaBJIMHCKOH TOM B WeloM. Huxkune tuada3pl 
| gameraioT Ha riyOuHe oKomo0 2700 M, IpuyuemM 3a600H CKBa?KHHbI OCTaHOBJeH 
| HMCHHO B 9TUX TlopoOmax: UX BOSpaCT OCTAeTCA HeEACHbIM. OTH NOPOsbI LOBOJIb- 
HO pe3KO OTIMYAaIOTCA MexKy coOol M B NMeTporpaduyecKoM OTHOIINeHHy, 
BCJIEMCTBHe “wero HM JaeTCA UX pa3sesIbHoe NeTporpaduyeckoe onvcaHne. 
Jima6a3bl, 3aleratoulve Ha OObIUIMX TulyOuHaXx, UpecTaBsIAloT cooon 
| MA@KPOCKOMIMYeCKH TIVIOTHbIe, TEMHO3eIeHble, MOUTH YepHble MOPOMb Cc efBa 
PasJIMUMMBIMH IPOCTLIM T1a30M OT{eJIbHBIMM MHHepalaMu 6e3 MpH3HakoB 
nopduposoro cTpoen#ua. Muxkpockomuyeckoe ccleqoBaHMe yika3biBaeT Ha 
MX IIPHHafexKHOCTb K Qua6asam TyOMHHOrO Tua, OusKuM K radOpo-AMa- 
6a3am. Onu oOmamalor TunMyHOH oduToBok ctTpyxrypoH (cm. puc. 1), 


RS a a ae 


SS 


| * PacnpoctpanHeHwe MarMaTuyecKHx pa3HocTe B cbyHfamente Pycckoi maatbopMpl 
 poo6lle He CTO/Mb WIMPOKO, Kak 9TO IipeAcTaBANOCh panee 0 anamoruu C YKpanMHCKOH KDpH- 
cTasIMueckoH rpAqou. 
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OOYCIOBICHHOM Pe3KO BbIPa2XKeCHHbIM WIMOMOPPH3MOM IWlarHOKa30B NO OTH 
INCHHIO K TMpOKCeHaM H pOroBoli OOMAHKe; HapylleHHe STOO OTMeuaeTC) 
JIMIIb B OYCHb PeKHX CyUaHAx. | 

Han6omee pacmpocTpaHeHHbIMA KOMIOHeHTaMH TOpObl ABJIAIOTCA TI 
rvOK1a3bl, OOpasylolwwe TaOsmuTYaTble HM MpH3MaTHYeCKHe 3epHa PasMepc 
no | mM u sBblue. Js TwarHoKJa30B XapaKTepHO 30HaJIbHOe CTPOeCHue 
KojeOaHHamu cocrapa ot N 72 8 uentpe mo N 55—60 na nepudepun. J 
TaJIbHOe H3yYeHHe M1arMOKa30B NOSBONAeT Mpemmoaratb HaJMuHe ABYX T 
Hepaluli, IpHYeM K TMepBOH M3 HX OTHOCATCA OCHOBHbIC TWJarHOK1a3t 
o6Jlalaoulne 6oulee NpaBHJIbHOM (opMoH, XOTA HM HMeIOUHe HHOrLa MeHIP 
ume pasmeppl. IImarvoKsa3sbl BTOpOH TreHepallHu, OTHOCACb B Macce K KH 
womy Ja6panopy (NV 50—55) mu axe YacTHYHO 1K OCHOBHOMYy alH/lesun 
o61aaioT MeHbIUMM HAHOMOpH3MoOM, YacToO BKOYad B CeOH 3epHa Wi 
rHOKIa30B TlepBol reHepalHu. | 

V3 uncwia TeMHOUBeETHBIX KOMIOHEHTOB MOpOsbl 3aMeTHO MpeobJaqaé 
MOHOKJIHHHbIH WHpoKceH. Ero 3epHa, MocTuras pasMepa Takxe I—2 mi 
BHO ‘KCCHOMOP(HbI NO OTHOMIC€HHIO K IJlarvOKasy, BbIMOJIHAA HHTePCTHIL 
M@XKLY 3epHaMH MOCJeqHero WIM BKIIOUad UX B Cebs..ITupoKcen Oecupere! 
ero omTuyeckve KoncTauTbl, (¢c: Ne = 40 — 46°; +2 V = 45 = 50°, Ne- 
Np= 0,025), yKa3bIBaloT Ha NpHHalexXHOCTb ero K aBrHTy. 

BropbiIM TeCMHOUBETHBIM KOMMOHCHTOM ABJIAeTCH pOroBad OOMaHKa, Of 
Jaqaioulan ciemuduyeckuM TvIeOXpou3MOM B OypOBaTbIX TOHax. OHa ToJtl 
KO U3pekKa OOpasyeT CaMOCTOTEJIbHbIe 3ePHa, ABJIAACb B TOM CJIyuae Keq 
HOMOpQHOH MO OTHOMeHHIO K MJIarMoka3aM HM TIMpoKceHaM. B OoJIblwIM 
cTBe cyyaeB Oypaa poroBad OOMaHKa OOpactaeT NHPOKCeH, OKaHMJIAA er 
3epHa HU, BHHMO, ¥YaCTHYHO 3aMellas. 

TpeTbuM Te€MHOILBeTHbIM KOMIIOHCHTOM SABJIACTCH OMOTHT, KOTOPHIN Mp! 
cyTCTByeT B TOpose B OYeHb HeOOJIbINOM KOJIMUeCTBE, OKAMMJAA 3epHa Ti 
pOKCeHOB H poroBoli OOMaHKu. Ero onTHuecKue KOHCTAHTbI OTBeUAIOT HO} 
MaJIbHbIM Pa3HOCTAM 9TOTO MHHepawia. MurepecHo, 4To B pxe CulyuaeB CO 
aeTca BievaTieHve O06 OOpas0BaHHH OMOTHTA 3a CUeT XJIOPUTa, YTO MOK: 
ObITb CBA3AHO C TIpOleccaMH MoceLyollero HU3SMeHeHUA MoOpon. 

I]omMMMO ykKa3aHHbIX BbIIIe 2ee30-MarHe3HaJIbHbIX KOMTIOHECHTOB, B Tk 
pome BCTpeyaloTcs TIceBOMOPOoOsbl, BHAMMO TIO OJIMBHHY, BHeUIHHIt obs) 
KOTOPBIX HallOMHHaeT ero 3epHa C XapaKTePHbIMM IA STOO MUHepai 
yrulaMH Me?K]\y rpaHAMV; BbIMOJIHeHbI OHH ‘arperaTOM MHHepaJIbHbIX OOpd 
30BaHIM XJIOPHTO-CepNeHTHHOBOMO THIa C NpH3HakaMM TeTeIbuaTOH CTPpyi 
TYpbI, YTO XapaKTepHO AIA OMBHHA, B HeOOJbUIOM ‘KOJIMYeCTBe TIpHcy 
cTByeT MeJKOYeLIyHUAaTHIH OecUBeTHbIH MMHepadl c BbICOKAMH MHTepdepel 
IMOHHBIMH TOHAMM, HanOMMHAaIOlWwHH TasibK. KomuecrBo Takux mceBOMOr} 
(os B MOpose HEBeJINKO, NPHYeM OHH OOJaaloT ABHBIM HAMOMOPH3MOM Til 
OTHOMEHHIO K IlarHOKIa3aM, YTO HaXOAUTCA B MOMHOM COOTBETCTBHU C Goute} 
paHHMM BbieseHHemM OMBHHA. M3 uncna akieccOpHbIX MHHepaJIOR B MoOposal 
BCTpe¥eHbl THTAHO-MarHeTHT WM allaTHT, IpHyeM PYAHbIM MUHepaJ! KCeHOMOpI 
(eH He TOJbKO [lO OTHOIWeHHIO K TWwarvokKJla3aM, HO HM K MHpoKCeHaM. 

Cpequ smMMarMaTHYeCKUX MHHepaJOB CJleqyeT OTMeTHTb WHpoKoe pag 
BUTHe XJIOPHTOB HW BOJIOKHHCTOM BTOPHYHOH POroBoll OOMaHKM TuMa ypav 
Ta, KOTOPble ABJISIOTCH, KaK M BCera, MPOLYKTOM pa3zpylleHuA 2r*KeNe3d 
MarHe3HaJIbHbIX MHHepasoB. Kpome Toro, 3TH MHHepadbl OOpasylor camc 
CTOATEJIDHbI€ BbIMeJICHHA, pacnoJlaratCh B WHTePCTHIMAX MexKy 3epHaM: 
paHee oOpas0paBlIuxcA MuHepanos. Mx Bo3sHHKHOBeHHe, NOBUAHMOMY, CB 
2aHO C MOCJICRHHMH CTaqHAMU COpMUpoBaHHA WHabasos. i 

B kauecrBe MpOmyKTa H3MeHeHHA HMpOKCeHOB HM poroBoli OOMAHKH Th 
TpeluWHaM HM TlepudepwHyecKHM yuyacTKaM 3epeH STHX MHHepasoBR Ha6wJO 
jaeTca 3eJleHOBaTO-Oypasx, UYelllynuatTas, COMOMON06HaA Macca Cc SACHDIA 
WICOXPOH3MOM B 3@JIGHOBATO-2KEJITHIX TOHAX H BbICOKOM HMHTepdepentuoHn 
HOH OKpaCKOH; NO CBOHM KOHCTaHTaM JlaHHbIli MHHepad 6mMKeE BCero K Goy 
JIMHTHTY, 
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Puc. 1. Huada3bl oduToBoK crTpyktyppl. Puc. 2. MukponermMaTHToBbii y4acTOK, OKaHM- 
x60; HHKOAM + AAIOMLMH HXHOMOPMHHIH KpuCcTas MiarnoKJa- 
3a. Jiva6a3. x 100; HHKOMH + 


Puc. 4. IlaneogouepuT c nop@upoBou crpyk- 
Typo. x60; HuKOJM + 


LAH, Tt. 95, No 5, Paopenckun, BapeHuoB 


oa 


Hakouneu, CEAYeT OTMCTHTb HaJMuve B MOpome MUIKPOMerMaTHTOBDIX 
ydaCTKOB, OKPYXKalOWIHX 3ePHa MWarHOK1a30B, WHPOKCeHOB H 3aTIOJIHSAIOULHxX 
IPOMeAYTKH Mexy HHMH. JL1a Nopogbl xXapakTepHbl MHIKporerMaTHTOBbIe 
3BICICHHA, OKAHMIAIONIMe HMOMOpHble 3epHa MnarMoKmasa (CM. puc. 2). 
KOJIM4ECTBO TOXOGHIX O6pa30BaHHil HeMOCTOAHHO H MeHAeTCA B pa3JIMUHbIX 
Opa3zax. 

Cnvcok BCexX BCTpeYeHHBIX B NOpome MHHepaioB ¢ yKa3aHuem TMocueno- 
3ATCJIBHOCTH MX KPHCTAJIJIM3alMH NpHBeqeH Ha TpuiaraemMoii cxemMe, m0- 
STpOCHHe KOTOPOH He TpeOyer NoscHeHHH (CM. puc. 3) 


Arnamum 

Qnubun (ncebGomop.) 
naeuokasel 72-46 
AGeum 
Obolynan poe.obmanka 
buomum 


Yoasnurmn 


YeMeHum 

Koapu, 

Qomoknas 

boynuHeum 

XA0puiTbI 

SleikOk Cen 

Cepuyum 

Kap6oxnara 
Tanskonodoby. munepan: 


Puc. 3, IlocneqoBaTebHOCTh BbINeeCHNA MUHEpatoOB B [Mabaszax 


MarmatvueckHe MOposbl, 3aJlerarolilve Bblllle, CpeqH ocaouHon TOTLIN, 
CVILLECTBEHHO OTJIMYAIOTCA OT TOJIbKO UTO ONMCaHHDIX WHa6az0B. Ilo cBoemy 
BHeILNHeEMY BUY OHM MpeACTABJIAIOT MeJIKO3ePHHCTHIe MOPOMbl, OKPallleHHble 
B KpaCHOBaTO-KOpH4uHeBble TOHAa. CTpyKTypHble OCOOeHHOCTH 3TOH TOposbl 
yVKA3bIBaIOT Ha €e€ KPHCTAJWIM3AILMIO, BUHMO B TIOBepXHOCTHbIX YyCJIOBHAX 
iJIM, BO BCAKOM cyly4ae, B *KUMaX, 3aJleraloulux O6OM3KO K MOBepXHOCTH 
BEMJIN. SepHa TMwarMokJla3sa 3eCb COCTaBJAIOT B CpesHem 0,3—0,4 MM. Oxnu 
OOpasylOT Pe3KO YVJIMHeEHHble KPUCTaJVIbl, MHOrMAa CpacTaiomlMecsd B CpOCTKH, 
O1H43KHe NO topme K cdepounTam (cM. puc, 4); uMeloTrCca TakxKe eHHHY- 
HbIe 3epHa, MPHOwJMxKalollMecd K TOpdupoOBHAHDIM BKpaTleHHUuKaM. 

O6mui O6MK CTPyKTypb! Mopomb! OM30K K WHTepOcepTaJIbHOU, MecTa- 
MH K [OepHToBol. Cama Tlopofla, HeCOMHeHHO, O1M3Ka K OJlepuTy; yuH- 
ThIBAA SHAUHMTeIbHYIO Pa3PYWICHHOCTb, ee CJleqyeT Ha3BaTb, BHMMO, Ia- 
eOMOJIEPHTOM. 

OcHOBHBIMH KOMMOHEHTAMM TOPORb! ABJIAIOTCA TMarHOKJIa3bl, OTHOCH- 
muecd K pany sma6pagopa (N= 50—65), Nupokcen Tuna asruta 
(+2 V = 45°; Ne — Np = 0,025), OObluHO CHJIbHO PpaspyleHHbId M MHOrya 
MOUTH HalleO MepeliemquinMi B KasbuNT. PyAHbIii MHHepail, KOMMYeCTBO KO- 
roporo B ToOpoOZe OTHOCHTeIbHO BeMHKO, MHOra OOpasyeT CpocTKU CKeJeT- 
Horo Tuna. HakoHell, B Mopome Ha6OLaloTcA YYaCTKH, BbIMIOJHAIOULMe Mpo- 
M@XKYTKH Me@X*KLY 3€pHaMH, CJIOKeHHbIe arperaTOM BTOPWHYHbIX MMHepaOB; 
OCHOBHbIe OCOS6eCHHOCTH TMOPOAbI MbI BHAMM Ha IIpHlaraemow dororpaduu 
(puc. 4). Cienyer OTMeTHTb, YTO OMMChIBACMaA Nopofa CeyeTCA MPOXHII- 
KaMM KaJIbILMTa C BbIAeeHHeM PYAHbIX MHHepasoB Tula remaTuTa. B pac- 
MOJIOKCHMH 9TUX JBYX MHHepaJOB B Iipesesax TpeliMH uHOrma HaOmoMaetT- 
CH 30HAJIbHOCTh — YepeoBaHve 30H, CJIOMKCHHBIX TO KaJIbI[HTOM, TO Pe3KO 
o6orallleHHbIX TeMaTHTOM. 
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| 

[Ipupeqenuble XHMMYeCKHe aHaHsbl (cM, Ta6a. 1) x MarMaTH¥eck 
d@opmysa JlesuHcou-JleccuHra ykKa3bIBaloT Ha MPHHaJIeKHOCTb MePBbIX — 
OMMCaHHBbIX Mopok K KBapleBbIM WHa6a3aM. XMMUYeCKHH CoCcTaB Mawleoy 
jlepuTa HeCKOJIbKO HeOObTYeH, B YaCTHOCTH, OH XapakTepHsyeTcA Oosee HE 
KUM cogepxKaHHem SiO» nu MOBBILIeHHbIM KouIMYecTBOM CaO u Na,O. E 
DOATHO, 9TH OCOGEHHOCTH CBA3AHbI € CHJIbHOM Pa3pyWIeHHOCTbIO MOPOAbI. 


TaOauna 1 


XumMuueckuH cocTaB H MarMaTHYecKuHe 
dopMyapn no ® 10. Jlepuucon-Jleccuury 
KBaPpWeBHX WHa6a30B H Taneogowuepu- 
TOB BOCTOYHOH:4¥acTH PyccKoH 
uratTmpopmMp* 


Keapiespit mua6ba3 Tlaneoqone pur 
oop. 5- o5p. 5-5 
SOW. geo! ofc ee ac 08,22 43,66 
HOO) hs Sle 1,32 PAY) | 
AROS). Ween 13,58 22,42 | 
IREHOK Ga) Otero 4,16 1,46 | 
FeO iyi. co 7,90 1,65 : 
MiOr nse a ees 0,02 0,42 | 
MgO “ 6,67 5,48 | 
CaO 8,60 10,34 | 
NagO tio eae 1,85 4,27 | 
K,O 0,20 0,83 
P.O; . 0,61 0,45 | 
ait S)boos ee tl U2 7,80 | 
Gy MM ale ee 99,88 100,65 
Turpockomua. . HeT 0, 2U 
Marmatuy. dop- 
Mee a so 2,82RO-R.O3- 1,8RO-R,O;- 
°90,75 SiO» °3,17:SiO, 
R,O:RO= R,O:RO=1:4, 28 
—d'55, 00 CA ay? 
ceean| OM y=1,13 
y=1,46 


* AnamuTuk b. B. Baapmnua. 


B s3ak10ueHHe HeOOXOAHMO OTMeTHTb elle pa3, 4TO HamMune Marna’ 
YeCKHX TOPO cpequ MameosolcKux oOTNOKeHHH Pycckoh maTopmpl § 
JACTCH CJIERCTBHEM JWIMTeIbHOH BYJIKaHHUeCKOH 2KU3HH, MpomouKaBuer 
B Tlasleo30e, IPH4YeM MOMOOHbIE ABJICHHA HOCAT, HECOMHEHHO, PeNMHOHAaJIbH! 
XapakTep JIA BCeH MaTPOpMbI, a He OfpaHHYMBaloTCA JIMUIb yuacTKah 
Mpwlerawllumu kK YkpanHCKoMy KpHCTasIMYeCKOMy MaccuBy, KaK 9TO mpé 
moarayiocb paHee. 


Iloctynusno 
15 I 1954 
UHMTHPOBAHHAA JIUTEPATYPA 


+ A. A. Baxupos, K reosorun wentpasbubix o6nacte PyccKoii 
: ; oH nmaatho 
1951. 2? JI. B. Bupuuna, JAH, 88, Ne 5 (1953). 3 ins a eee 
M. M. BecenosBck asa, H3s. AH CCCP, cep. reon., Ne 3 (1952). 4 Crpaturpa¢ 
CCCP, I, Hoxem6pu CCCP, Msn. AH CCCP, 1989. ®B. A. Ycneuckuk ply: 


85, Ne 2 (1952). * B. Il. @xopeéence iy, ls A . 
(1952): 88° Nt (195), p Ku, T. . JiIanuuckas, JAH, 84, ) 
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Hoxaagn Akagemun Hayx CCCP 
i 1954. Tom XCV, N 5 


IIAJIEOHTOJIOrHA 


E, H. AHAHOBA 


CHLOPbl OSMUNDA CINNAMOMEA L. B ME)KJIEXHUKOBDbIX 
MHHLEJIb-PHCCKUX OTJIOWKEHHAX Y r. JIAXBHHA* 


(ITpedctasaexo axademuxom B. H. Cyxauesoim 27 I 1954) 


Mckomaemble OcTaTKH, UpHHajexKaliue mamopoTrHuky Osmunda, go cux 
(Op ObIIH H3BeECTHHI JIMUIb U3 Me3O30MCKHX H TPpeTHUHbIX (MaJleoreH, MHOIeH) 
TIOXAKECHHH B pa3JIMYHbIX pahoHax CoseTckoro Corosa. Hu B MvimomeHe, HH B 
€TBEPTHYHbIX OTJIOXKCHHAX HCKOMAeMbIX OCTaTKOB Osmunda He HaxojMun. 
JHaKO MpeACTaBUTeJIH 3TOPO poOfa OOuTalOT M B HacToAUee BpeMaA Ha 
eppHTopuu CoxBerckoro Corw3a: Osmunda regalis L. (na KapKa3e) u 
). cinnamomea L. (Ha Jlambuem Bocroxe). 

Mobi TuWjaTesIbHO H3y4aIM MCKOMAaeMyiO MIbWIbILy Hs O8ePpHOM MexKJIe,HuKO- 
OH TOM 3HaMeHHTOrTO OOHaxeHHA y r. JIMXxBHH Ha Oxe mo MaTepvadam 
<. A. Yurko (Ceorpaduyeckni uncrutyr MockxopcKoro yHuBepcuteta). ITO 
OHaKeHHe BCECTOPOHHE H3y4aTOCb MHOPMMH TayeoHTONOraMH uM OoOTaHH- 
JaMH. OfHaKO HCKOMaeMble ocTaTKH (cMoppr) Osmunda 3yecb O6HapyxKeHbl 
TepBBIe. 

Mickonaemple cnopbl Osmunda sBcTpeyaiorcaA Ha BC€M MpOTAKeHHH O3ep- 
OH TOUIUIY, HO Yallle B HMKHeH ee 4YaCTH B TJIMHax TeMHOCeporo BeTa C 
eJICHOBaTbIM OTTCHKOM. B CHOpOBO-IbIJIbUeCBOM KOMIWJIeKCe 9TOH YacTH oOgep- 
OH TOJIMLM POCHOACTByeT MbWIbIla eM, MocTuraroulan 40—60% orf Bcero 
OJIMYeECTBA TIbIJIbILbI, C OOJIbIIOM MPHMeCbIO IIbWIbUbI COCHbI HU OWbxXH. [I bitb- 
€@ IMPOKOJIMCTBEHHbIX MOpOm cocTaBiaeT Bcero 5—12%. Takum o6pasom, 
[amopoTHuK Osmunda Obl, MOBHAHMOMY, IpHypoueH K BJlaxKHbIM MeCcTO- 
OHTaHHAM CcpeAH HacaxKeHHh C MpeobalaHveM eJIOBbIX JIeCOB. 

Mckonaemple cnopbr Osmunda c reJIbIO ONpeeJIeHHA BULA, KOTOPOMY OHH 
PpHHaexKatT, CpPaBHUBaIOTCA HAMM CO CHOpaMH HblHe 2KUBYWHX O. regalis L. 
©. cinnamomea L. ConoctaBjeHHe NoKa3aJi0, YTO CNOpbl, O6Hapy2xKeHHble 
amu B JIMXBAHCKOM o3epHo Tove, IpuHagwiexaT NanopoTuuKy O. cinna- 
tomeae L. 

Hwxe mpupoqutca onuMcaHwe Mopdoviornuu uCcKonaembIx cnop O. cinna- 
yomea L. wu cnop coBpemeHuEIx O. regalis L. u O. cinnamomea L. 

Marepuvall IJId MpHroTOBeCHHA 9TAJIOHHbIX MpellapaToB OTOOpaH HaMH B 
ATYMCKOM OoTaHHyecKkoM cafy (O. regalis L.) u B repOapun JleHnurpaz- 
Koro yHuBepcutena (O. cinnamomea L. B onpenenenuu WM. M. Ppyursun- 
oro). IIpenapaTbl MpvroToBeHbI ULeJIOUHbIM MeTOJOM. SapHcoBKH cnop 
POH3BEeHbI ABTOPOM MPH MOMOL[M PHCOBaJIbHOrO allmlapara. 


Uckonaemple cnopph Osmunda cinnamomea L. 
(DiC lin .0. 6) 


Cnopbi cceponzamtbHon cbopMbI c TpexJyyeBOH UlebIO pasBepsaHuA. 
PepOHAaNbHOCTh MCKOMaeMbIX CMOp yacTO HapyllaeTcA 3a CueT MX CMA- 
an. Pa3MepbI CMOp Koule6m10TCa B Mipememax oT 45,1 no 53,5 4. IK3uHa TOH- 


* B pameonTouoruuecKOH Hu TeOMOrHyecKOli NHTepaType MpHHATO HMeCHOBATb 9TH MexK- 
SIHHKOBbI€ OTMOKCHHA JMXBUHCKMMH. OHakO B MocieqHee Bpems r. JIMxBuH NepeHMeHo- 


aH BY. UekasinH. 


2 TAH, 7. 95, N25 1089 


YW 3K el 
Kaa, OJHOCJIOHHAA, TOJIIIHHOM 1,5—2,0 ,. TlopepXxHocTb 9K3HHbI mee | 
WIMMHKaMH CTOJOHKOBHAHOM opMbI c 3aKPyrIeHHbIMH BepuInHaMH. ae 
IIHMMKA MMeIOT HeOMHakoBEle pasmepbl. TpexsyseBad UkesIb ACHO OYCP 


Jlyuu HemMHOoro He JOCTHTaloT KpaeB CIOPEI. VUckonaempre cnoppl O. cinnam: 
mea L. He ABJIAIOTCA PeKOCTE 


B OMMCbIBAeCMBIX OTJIOXKCHHAX, 
BCTpe¥aloTCA B Ka%KOM perl 
pate B KowuyecTBe 5—12 wit. 1 
omHom ctekje. L[per cnop mp 
3pauHC-cepbiit. 

Cnopbl ABYX HbIHe 2KHBYUL 
BuoB yxe onucanp M. A. Cex 
Bolt (1). OnHako MuarHo3s BHT 
BbIX OCOGeHHOCTeH aH O4eE 
KpaTKio. M. A. Cefopa cunTae 
yro cnoppr O. cinnamomea — 
«,...OTUMYalOTCA OT crop Osmune 
regalis L. MeHbLUHM paSMepOM 
COOTBETCTBCHHO MeHbIMeH BeJI 
qHHbI OyropuaTbIMH BbIpocTa 
Ha ak3HHe». Ho AIA BHOBE 


onpeleseHHi HeOOxO,HuMO 60.1! 
nowpo6Hoe omvcaHHe Mopdour 
HH KaxKoro Bua, KOTOpbie M 
WH WaeM 3]eCb. | 
| 
Cnopp Osmunda 
cinnamomea L. 


(puc. |, 2,0; e) 


Cnopbl cibeponasbHple | 
TpeXJIy4eBOH LLeIbIO pasBeps 
Hua. PagMepbl cmop Koe6s107} 
TIPHMepHO B Tex 2%Ke mpenens 
Puc. 1. a, 6, 6——ucKkonaeman mbimbua O. cin- TO ykasanbr M. A. Cenosoit: 
namomea L.; 2, 0, e—peuentnaa mbapya O. 40,2 qo 55 M wu name 60 m. Ha 
cinnamomea L.; 2c — peuentuad upiibua O. re- Oouee YacTO BCTPeyYaloTcH CIC} 

galis L. mHaMetpom 44—52 p. Ox3n) 

rouKkas, 1,76—1,98 », ogHocd 

Has. [lopepxHocTb ee MOKpbiTa 6o7ee HIM MeHee paBHOMepHO pacnouoxKe 
HbIMH CTCKJIOBHAHbIMH WAMHKAMU, 3aMeTHO, BbIMAaIOWIMMHCA Ha oOUle 
BePXHOCTbIO 9K3MHbI. LHnMKH B TvIaHe HMeIOT yrJIOBaTO-OKpyruble OUepTaHy 
J\imHa ux Gomnee WIM MeHee ofMHaKkoBas, He Gouee 11,5—20p. Onn mp 
CTAaBJIAIOT COOOM CTOJOUKOBUAHbIE BbIPOCTHI C 3akPyrieHHOH BepumMHOn. Le, 
pasBep3aHHA y Pa3sJIMYHbIX CHOP MPHHAMaerT pasJMUHble OYepTaHHA B 3aBHC 
MOCTH OT CTeNe€HH COMKHYTOCTH ee syuel. Jlyau cnopbl OObI4HO HeMHOTO 
MOXOMAT No KpaeB cnopbl. Lper nocre o6pa6oTku xKeTOBaTO-cepptit. | 


e 


Cnopp Osmunda regalis L. (puc. 1, 2) 


OcHOBHOH aH CTpoeHHsA ciop TOT xe, ITO Hy O. cinnamomea, 7.| 
CHOpbI CbeponabHOK PopMb! ¢ TpexsIy4yeBOH WLebIO. Pasimeppi cnop Koud 
JuoTea of 45 no 60), o4eHb penko 65,6 p. Han6omee uacro BCTpewaioy 
ciopbl WHaMeTpoM 45--53 ~. OksuHa Toscras, 3,0—3,5 p, TBYCJIOWHS 
Buytpeunu clo ak3HHEt B 3—4 pa3za ToOHDIIe iHapy2kHoro, [lopepxnod 
9K3HHbI MOKpbiTa Oojee WIM MeHee paBHOMepHO TycTO  ‘pacrovloxKeHHpH 
OyropyaTbIMH BbIPOCTaMH HenpaBHJbHO opmu, KOTOPbIe OW@Hb cabo FE 
JaloTcH Ha OOuleH MOBepxHocTH1Io aKBHHbI. Uacto 9TH BbIPOCTbI CJIHBaIO 
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BMecTe. OHM, TAKMM OOpa3oM, He HMeIOT BHAA WIKMHKOB, Kak y O. cinnamo- 
mea. IlosrTomy Kpal cnopbl HMeeT JIMIIb MeTKO-BOVIHMCTOe OuepTaHHe. Leb 
pa3Bep3aHHA HeEMHOro He WOCTHraeT Kpaa cnoppi. L]Ber xeJITHIM. 

HatiqenHble HaMH HCKOMaeMble CHOpbl, Se3yCJIOBHO, OOJIbUie MOXO%KH Ha 
cnoppr O. cinnamomea L., coorBercTByx BCeM MOpdosorHyecKHM Oco6eH- 
HOCTAIM TOCJIe HX. 

Haxoxyeune cnop O. cinnamomea L. B MexAeWHAKOBON O3ePHOH TOVILe 
y r. JIMXBHHa HHTepecHo TeM, 4TO 37ecb paHee B. H. Cykauepprm (7) 6b 
HalieHbl ceMeHa Euryale ferox L., a Trenepb Hamu Haligena elle MblIbila 
Brasenia Schreberi J. F. Gmel. Bce yKa3anyple pacrenusn (Osmunda_ cin- 
namomea L., Euryale ferox L. u Brasenia Schreberi J. F. Gmel.) coxpa- 
HHWJIMCb B HacTOAee BpeMA B Tpemesax CosBercKoro Cow3a TObKO Ha 
JlastbHem Bocroxe. 

B panHeyeTBepTHuHoe BPeMA, Kak OKa3bIBaloT MaseoGoraHHyeckue 
MaHHbIe, OHH ObIH pacmpocTpalHeHbl H B Esponelicko uacra CCCP. 


Hocrynuao 
27 1 4954 


LHTHPOBAHHAS JINTEPATYPA 


1M. A. Cexosa, [Ibiupuepo ananu3, M., 1950, crp. 41412. 2 B. H. CyKkaues, 
PacTHTeIbHOCTbh CCCP, 1, 1938, cTp. 183. 


125 1091 


ie 


fl > 
aon asten 
A re oe Bitieny 


- 
i » 
Pe pee wet nae Go, ale 
: Ay i, Pe 


Aoxaage Akagemun Hayx CCCP 
1954. Tom XCV,' Ne 5 


MAMEOHTOJOPHA 


H. HW. TibABYEHKO 


O TIPHPOJLE HHUSKHETO MAKCHMYMA TIbLIbLbI EJIM 
B TOP®AHHKAX 


(II pedcraeaexo axkademuxom B. H. Cykauesoim 10 II 1954) 


IIbuibyeBbie AHarpaMMbl Hav6osee peBHUX TOp@AHHKOB WeHTpPaJIbHbIxX 
WH OTWUACTH ceBepo-sanaqHbIx oOacTeH Eppomelickou uacta CCCP xapaxte- 
PH3ylOTCH HHXHAM HM BeEPXHHM MAaKCHMYMAMH MDblWIbupl eH. [lepsBplit coorBer- 
cTByeT CyOapKTHYecKOMy H BTOpol — cyOaTuaHTHYecKOMy mMepHofzam Bumr- 
Ta — CepHanzepa. Ilo HoBomMy jeJleHHIO rowomeHa, npelwoxweHHOMY 
M. WU. Hetturrantrom (!'), cy6apkTuyeckHii NepHos, cooTBeTCTByeT TO BpeMeHH 
ApeBHeMy, a CyOaTMaHTHYecKHH — no3qHemy rovoneHy. O6a makcumyma 
(IpPHHATO paCCMaTpHBaTb KaK T[OKaB3aTeJIb PaCIIpOCTpaHeHHA CJIOBbIX JICCOB. 
Ho B OTHOWICHHH HH2KHErO MAaKCHMyMa HeT elle €MHCTBA MHEHHH B OLeHKe 
CTeleHH OOJICCCHHOCTH CTpaHbl H YCTaHOBJIEHHH THIa JiaHAWadpTros B Nepvor 
«HMKHeH» eH. Tax, JI. A. Tepacumos (2,%), IT. A. Baaropenlenckui u 
K. K. Mapxos ('), H. A. Kan (8), K. UW. Comonesny ('2), B. H. Cykaues 
u TI. WU. Ilonmascxaa ('4) uw apyrue uccmremoBaTesIM CTOAT Ha TOUKe 3peHHA 
He CIJIOWHOH OOJIECeHHOCTH TeppHTOpHH B dbasy «Hw xKHeH» eH. [IporuBo- 
MOJIOMKHY!IO TOUKY 3peHHA saHAIH B NocweqHee BpemMa M. WU. Henmragr ('!) 
ul. H. JImcuypina (°), HO H OHH [ealoT OrOBOpKy 0 3HaYHTeJIbHOM yuacTuH 
B PaCTHTeCJIbHOM IIOKpOBe TPpaBAHHCTHIX pacTeHHH. 

Msyyenne JIuTepaTypHoro ‘MaTepHaJla H HallH COOCTBeHHbIe HCCJIeOBaHHA 
MOSBOJIAIOT CelaTb BbIBOZ, ITO TIbIJIbIeBbIe CMeKTPbI peBHero nowoleHa 
ropa3qo OuIMKe K TYHZPOBbIM HM JICECOTYHZPOBbIM, 4eM K JIeCHbIM. WMHbmmn 
CJIOBAMH, OCTPOBHBIe eJIOBbIe HIM eJIOBO-OepesoBble Jieca (cKOpee peLKOuIechs) 
ObIH THINHYHbIM 3JIEMCHTOM JlaHAWadta WpeBuero rojonueHa. BecbMa BecKHM 
apryMeHTOM B TOJIb3y 9TOH KOHIeMUMH CJyKAT HaJIHuMe TbIVJIbIbI JHCT- 
BeHHUUbI B OTJIOXKeCHUAX APeBHEFO TOJOMeHa B CeEBEPO-BOCTOUHbIX OGJacTAX 
Esponelckoi Poccuu, Ha Ypase wu B TaexHOH soHe SananHon CuOupn. 

MspecTHo, uTO JMCTBCHHHILa H eJlb OOpasy!loT y Hac CeBepHylo rpaHUIy 
XBOHHbIX JIPe€BeCHbIX Tlopox. CepepHee BCTpeyaloTcA TOJIbKO KapJIMKOBas 
G6epe3a u KycTapHaa Oubxa. IloBuy_MMOMY, eb JIMCTBEHHUMa BMecTe c Gepe- 
30H ABJIAJIMCb OCHOBHbIMH KOMIIOHCHTAMH HM IIpHJleqHHKOBOH pacTHTeJIbHOCTH, 
Tak KaK OMOOTMUeCKHe OCOOeCHHOCTH STHX NMOpOX NOsBOAIM UM Tpouspa- 
CTaTb IPH HersyOOKOM 3aJleraHHH B NMpPyHTax BeyHok Mepsviorbl. Tam, rae 
Mep3JIOTbI He OblwIO WIM OHA 3asieradla ru1tyOOKO, B COocTaBe MpHJIeqHHKOBOI 
IIpeBeCHOH PpaCTHTeJIbHOCTH TOCIMOACTBOBAa COCHA. 

IIpaBusbHOCTb Hallero BbIBOLAa MOATBepARAaeTcA Maseoreorpaduyeckoi 
KapToH [peBHero NovloleHa, MpHBexeHHoH B paOore M. VW. Heiimrazra (!'). 
M3 2rou KapTbl BUZHO, uTo B [IpuOanTHKe wu Bemopyccun, T. e. B pavonax 
c Ooee BUaKHDIM KJIMMATOM, He CHOCOOCTBOBaBINHM HaKOMICHHIO WM [JIN- 
TeJIbHOMY COXPAHeHHIO Mep3JIOTbI B MOYBe, B APeEBHEM NoOWeHe FOCHORCTBO- 
Bala cocHa. B WeHTpaJIbHbIx H CeBepHbIX pahonax Esponeticxoi Poccun c 
60ulee KOHTHHEHTAJIbHbIM KJHMATOM, OJaPOMpNATCTBOBABINMM COXpaHeHulo 
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Mep3JIOTbI, TAABHY!O POJIb HTpaia Clb, a B palionax IIpuypaiba u Ypaua; 
B elle 6OuIee KOHTHHCHTAIbHbIX YCJIOBHAX,— CJlb MW JIMCTBCHHHILA. / 

B cpequeit Eppone, rae BeyHOH Mep3JIOTbI, MOBHHMOMY, He OBI, neal 
pad cTalus — MOCJIeeHHKOBbIX JIecoB — Oblla MpemcTaBjlena 6epesoBo 
COCHOBbIMH JlecaMH CyOapkKTHYeCKOrO XapakTepa Ok ds KOHTHHCHTAJIbH BI) 
paiionax CepepHolt Amepuku ('°) HawOoslee BaxKHEIM TMHOHECPOM ILpeBECHOF 
PacTHTeAbHOCTH y Kpax MeHCTOMeHOBOMO OJIeReHCHHA Oba eJIb, HepeAKO C 
nuxtot. B o6macra xe Benukux o3ep u Ha moGepexbe ATJaHTHKH, T. e. H 
YCMOBHAX Oomee BUaKHOrO KIMMaTa WH ONCYTCTBHA MePSJIOTHI, HanOoulee 
PaHHUM IIpHUleIbeM Oblila COCHA, CeJIMBINAACA C CJIbIO H MMXTON. | 

V3 ckagaHHOro BbITeKaeT, UTO FOCIIOMCTBO B ApeBHEM PoOWeHe eI, & 
Ha BOCTOKe H JIMCTBCHHHIbI, MOXKeET ObITh OObHCHEHO BJIMAHHEM BCYHOW Mep3> 
JIOTbI TOUBBI. é 

BesencTBue BeCbMa IHpOKOM IKOVIOTHYeCKOM aMMMVJIHTYAbI COCHa HMee 
MHOFO TIPCHMYILCCTB Tepe eJIbIO, MOSBOJIAIONIMX eH ObICTpee PacceJIATbCA Vi 
3aXBaTbIBaTb HOBbIe TeppHTopuHH. B ormwyve OT COCHHI, euIb MipebABIAeT 
OMpekevieHHble TpeG6OBaHHA K BaKIHOCTH BOBAYXa HM MOUBbI, HyAKMaeTCH B 
6ouIbUIeM GOOraTCcTBe IIOUBbI, B MOJIOMOM BOBpacTe pacTeT MesJIeHHeEe COCHbb 
H Ha OTKPBITbIX MeCT4X CTPafaeT OT BeCeCHHHX 3aMoposKoOB. Tem He pe 
MIpH HersyOoKOM 3aleraHui B rpyHTax BeYHOH MePp3JIOTHI eJlb Mallee COCHb 
MpoHHKaeT Ha ceBep. PaccesleHHio eM B S9THX YCJIOBHAX, BepOATHO, Oaro- 
IIPHATCTBYeT He TOJIbKO ee MOBePXHOCTHAaA KOpHeBaa CHCTeMa, HO Take i 
CMOCOOHOCTh K OOpasOBaHHIO Ha CTBOMe MpHaTOYNbIX KOpHeH, 4TO TapaH- 
THpyeT COXpaHeHve epeBa B CIyyae HEKOTOPOMO «MOJHATKHA» BeYHOK Meps-' 
moth, Uno Kacaeres cocup, To no Bb. H. Topogkosy (4) 61u3Kaa K MoBepx-| 
HOCTH BedHad Mep310Ta MpenATcrByeT ee pacilpocrpaHeuuio. Kapri ipaic- 
IIpOCTpaHeHHA JpeBecHbIx nMopoxm CCCP, mpHmoxeHHbIe K KypcaM JeHIpO- 
sora“ B. H. Cyxayepa ('3) u B. B. Pposgosa (°), noKaspiBpaioT, 4TO COCHa: 
WOCTHraeT CeBEPHOTO IIpeesia WepeBbeB TOJIbKO B 3allaHOHW yacTu Esponer 
ckoro CceBepa, Tle BeYHaA MeP3IOTa OTCYTCTBYeT WIM HMeeT HE3HAUNTeJIbHOe 
pacipoctpaHeune. Ha spocroxe Esponelickoro cepepa uw mospcioly 3a YpavJiom & 
YCIOBUAX CIWIOWHOH BeYHOH Mep3JIOTbI TpaHHla COCHbI 3HaYHTeIbHO Mepe- 
MeUlaeTcs K IOTy. 

Ha sTOM OCHOBaHHM MbI He MOXKEM COrlaCHTbCA € MHeEHWeEM HeKOTOPbIX: 
HCCeMOBaTeJIeH, YDPO MPHieMHHKOBaH PaCTHTeIbHOCTh OObeAMHAIA B cCebe 
pacTreHuA TYHAp, O3ep HW OOJIOT, XBOWHbIX HW JIMCTBCHHbIX JIeCOB, cTenel, co-/ 
NOHYAKOB WH IeOHUCTHIX cKIOHOB (°). [IpusHaBad peasbHOCTbh YeTBePTHYHDIX, 
MOKPOBHBIX OJI@QeCHeEHHH, MbI JKOJIKHbI WCXOJUTb M U3 peasIbHOH KHMaTHUe. 
CKOH OOCTaHOBKH, CO3aBaBlelica STHMH sABIeHHAMU. Ilo nomcueram Bpyxca, 
oy Ha JI¢MHHKOBbIX MOKPOBaX MOHHKEeHHE TeMMepaTypbl MOPO OCTHraTb 25°. 
flecoMHeHHO, M Ha NepHdepnu Taroilero eqHuKa TemMnepaTypHbrit pexkuM 
Obl Kpalive HeOaPoMpHATeH AIA pacmpocrpaHeHUus CTeMHbIX pacrenuu. Ha-| 
Lo MoNaraTb, YTO B CBASH C HH3KOH TeMMepaTypOli HACbILLCHHOCTh BOSLYXa BO~ 
AAHBIMH NapaMH OblJla BbICOKOM, MOMOGHO HbIHeLIHel TyHApe u JIECOTYHEpe, 
ITO OGCTOATebCTBO HHUKAK He IMOLPIO CO3LaBaTb CTeMHO! OO6CTaHOBKH, G6vlano-) 
IPHATCTBOBABLICH PaCpOCTpaHeHUuIO KCepowIbUbIX NMOvIbIHel aejtp bi} 
(Ephedra vulgaris Rich.). Her raxxe ocnopanuit IpeAnoNarath, Uo KOO 
THA Ha3BaHHbIX pacTeHHH B WepHOk MocmeqHero oemenHenuA Obia Apyraa.| 
iP opas jo Oolee BEPOATHDIM ABJAeTCH MpeAMOOKeEHHe, YTO IIblWIbIla }OXKHBIX! 
NOAbIHeH H Sepbl B JCHTOUHBIX rMHax nom JleHuHrpamlom, TaK Ke KaAK ul 
IIbIIbia UWHPOKOJIMCTBCHUBIX JIPCBECHBIX MOPOR, WepeoTmoxKeHa vg Mexe-| 
HUKOBBIX OT/O2KeHHH. Hanvane 7K IIbVIBUBI JIM, BEPCCKOBBIX, MIOLOB KapJIn« 
KOBOH Oepesbl H aJIbNMHCKOM TOMOKHAHKU, JMCTHEB Wpalbl U MOJIAPHbIX UB 
NOATBepxMaeT BEIBOA K. HM. Cononepuya (12) 0 7 2 

s eo: YHAPOBOM HM JIeCOTYHApOBOM 
NapakTepe MPHJIeMHHKOBOH PaCTHTebHOCTH B Mpesesax ubiHeUIHel Jlennn:) 
rpamcKon o6ut. 

KOHeuHO, HET OKasaTesbe 
poBcKoro H ree a; ee akeana teen Pm oma eet | 
a, JCHCHHA, HO HeJIb3q 3aObI-| 
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BaTb H 0 TOM, 4TO Ha HbiodayHaenze B CepepHonw Amepnke TyHApa ¢ BeuHO!I 
Mep3Jl0TOH rpyHta B HacTosilee BpeMa cilycKaeTcn Wo 48° c. mw. (7). 

' 8B paHHem rogioneHe (6opeasbHom mepvome Buurra — CepHanyepa) eb 
M JIMCTBCHHMIa ycTymatoT cBoe nocmoycTrBo cocHe. M. VW. Hetmragr (!') 
ykasbipaeT, YTO Ha PycckKoii paBHHHe UcuesHOBeHHe eI HMeO KaTacTpodpu- 
yeCKMH XapakTep H He HaOsllOMalOCcb HH [WIA KAKMX APYPHX NOpok HU B OJHOM 
43 J[PYrux MepHoOROB rowonena. OH OObACHHAeT ITO MOBHILICHHEM TeEMMepaTypbl 
HW yBeJIMYeHHeM CYXOCTH KJIMMaTa, HO yKa3blBaeT, UTO OMHOBPeCMeHHO LWIO H 
HacTyliieHHwe Jleca Ha CTelb, KOTOPad OTOJBHHYJIaCb Me€CTaMH K Wry Ha 
300 km. IIpuynua nmocseqHero He HaxoquT y Heturagra o6bacHeHHA. 
 EcutM wcxoquTb u3 Halle TOUKH SPpeHHA O PacipocTpaHeHHH OCTAaTOUHO! 
BeEYHOl Mep3JIOTHI TpyHTOB B dase HUKHeM eH, TO MoceLyIoUlad CMeHa eH 
COCHOH H GOepe3s0H CTaHOBHTCH BMOJHe MOHATHON. 

 WcuesHopenve Mep3vi0Tbl, Mponciiewmee, MOBHAMMOMY, B yCJIOBUAX jocTa- 
TOUHO BJlaKHOPO KJIMMAaTa, IIpHBeIO K YCHJICHHIO ApeHarxka TeppHTOpHH, ITO 
BbISBaJIO HeEKOTOPOe YMeCHbINeHHe OTHOCHTeIbHOH BJlayKHOCTH BOSAyxXa. STO 
3aCTaBHJIO eJlb MePeMeECTHTLCA C BOMOPAsAeJIOB Ha OOJlee BMAXKHbIe CKIOHDI H 
B JOJMHbI. Ta xe OCHOBHaA MpHynHa OOycOBHJIa ObICTpoe pacipocTpaHeHHne 
COCHbI H CMe€HY KapJIMKOBOK Oepesbl ApeBOBHAHbIMH dopmMamu. B dase cocHpl 
a Oepesbl OOJIeCeHHOCTb CTpaHbI yBeINYHacb BO MHONO paz Mo CpaBHeHH1o 
¢ aso HuxKHeH eM. OO STOM HarIALHO CBHACTEIbCTBYeT BOSPOCIIaA BcTPpe- 
YaeMOCTh JAPeBeCHOM MbIbuUbI (Tad. 1). 


Ta6Oauna 1 


AOcONWTHOE KONTHYECTBO APeBecCHOH MbAbUH Ha 4 cM? 
nipenmapata* 


si T T 
@a3bl a aing TepOveer. TOMDARES PEEPe TOs See 
KH MOX“ CK Pap tHCKui Kapacbe KHHCKHA 
Hmwxneh erm .| 5—11 0,3—10 3—7 8—15 6—7 
Bepesbl H coc- 
HbI. ... .| 26—64 50—347 40—211 153—309 108—141 


* [[upposble WaHHble Waa TopdanuKa «[anMyKHH MOX» IpPHBeeHbI 10 
dl. A. Tepacumosy (?), gia Top6yHosckoro u [Taabanckoro TOp@sHHKOB HU 
03. Kapacbe —to B. H. Cyxayesy u IT. VM. Monaascxot (4), aaa Topno- 
CaAMHKMHCKOrO TOpPanuka — 0 HalliMM HCC AeOBaHHsAM. 


TakuM O6pas0M, eb He MC¥e3JIa HM He Obla BbITeCHeHa COCHOM H Oepeson, 
1 IpOcTO «pacTBOpHJacb» B MaCce IIPHIWeJIbIeH, piaCCeyIEHHIO KOTOPbIX paHee 
[PCNATCTBOBAJIa Mep3JlIOTa rpyHTOB. 

YeesMYeHHe KOJIMYeCTBA OCAMKOB He TOJIbKO CHOCOOCTBOBaIO ObiIcCTpOMy 
ICYUCSHOBCHHIO MePp3JIOTbI, HO HW OOYCJIOBHJIO TIpOABH2KeHHe JIECOB K Wy. 
ITO 2KE OOCTOATEJICTBO O/1aPOMIPHATCTBOBAJIO H CHJIBHOMY PaSBUTHIO B paHHeM 
omoueHe (6OpeasIbHOM TepHose) Mpowecca HaKoleHHA ToOpda, B YacTHOCTH 
dbarnoporo. McuesHoBeHve MepsJIOTbl HM yCHJIeHHe ApeHaxa TeppHTopun mpH- 
elo K OOMeJICHHIO H 3a60TauuBaHHIO pAa O8ep, a BOSPOCLIaA BJaxXHOCTb 
WuMMaTa (KOJHYeECTBO OCaXKOB) OOycJIOBMa piasBHTHe Mpowecca Topdoua- 
ONIeHHA B pasHoOOpasHbIX MOHMAKCHHAX Ha CYIIC, IHepeAKO 3aHATHIX MO ZTOTO 
PeBeCHOH PaCTUTeJIbHOCTHIO. ; 

PaccmorpeHue Bompoca oO IpHposle «<HMKHEM» eH B CpeqHepycCKHX Top- 
\AHHKAX MOSBOJIAeT HAM C*POPMYJIMPOBAaTb CJIeLyIOUlHe OCHOBHbIe BbIBOIDI. 

1. PacnpocrpaHenuve eH MU JIMCTBCHHHUbI B ApeBHeM rovloleHe, Marounee 
@ MIbIJIbUCBbIX WHaNpaMMaX HW2KHHMM MaKCHMYM 9THX MOpon, ObIIO CBAZAHO: CO 
HAYHTeJIbHOH CYPOBOCTbIO KIHMaTa Ha3BaHHOK (asbl HW HaJIMYHeM Ha HeOOJIb- 
loli riyOuHe B rpyHTax OcTaTOYHOH BeyHOM MepswoTH. B palionax c 6omee 
ATKHM KJHMATOM POCIOCTBOBAa COCHa. 
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C 
TeppHTOPHH BO BpeMs «HM2KHeM» JIM YKaSbIBalOT Ha OCTpOBHOH xapakT 
pacipocTpaHeHHa JLpeBeCHOH PaCTHTeJIbHOCTH, OO6yCJIOBHBIUIHH BOSIHAKHOBeH] 
aHqMaTa JecoTyHApbl Co CBOHCTBCHHBIM CMY KJIMMaTH4YeCKHM PexKHMOM. 

3 Maza KHMKHe eH, CBA3AHHaAd C MepeMellalollelica MONOCOM MpHsey 
HAKOBOM BeUHOM Mep3JIOTHI, IpekcTaBJIAeT MOHATHE MHHAMHYeCKOE. EJoBEy 
WIM e@OBO-JIMCTBEHHMYHbIe PeLKOJIeCbA C KapJMKOBON OepesoH MpomBurasHd 
K Cepepo-3allaly BCueq 3a OTCTYMAIOINUM JIeMHHKOM, a Ha 9TH PeAKOJIeCHA, } 
Mepe JerpamaluMH Mep3JIOTbl, C tora HacTylaJu COCHOBO-OepesOBbIe Je 
[losToMy <HWKIHAA» eb, HanpHMep, B IlommockoBbe H B I]pu6auruke - 
ABJICHHA PASHOBOSPACTHble, TAK KE KAK Pa3sHOBOSPaCTHb! H CaMH OTVIO2KCHHY 
XapakTepH3yIOUMeCH CXOMHbIMM TIbNIbIeBbIMH CICKTPaMM «<HM2KHeM» CJM. | 

4, CpaBHHuTesIbHO ObICTpoe UCUesHOBeHHe OCTATOUHOM BEYHOK Mep3JIOTh! AB} 
JlOCb IIpHUHHOM KpaTKOBpeMeHHOCTH asbl HHxKHeH es. Ilo Mepe Werpawaur 
Mep3JIOTbI @JIb MepeMellalacb B COOTBETCTBYIONIMe ee SKOJOrMH MecTOOOHT 
Hua. Ho Bo3pociiiee BO MHOFO pa3 KOJIMYECTBO IIbWJIbILbI COCHbI HM Oepesbl 1 
TOM %Ke WIM axKe HeCCKOJIbKO BO3POCIIeM KOJIMYeCTBe eJIOBOM MbIJIbILbI 1a 
Ha [MarpaMMax JIOXKHY!O KapTHHy ObICTpOMO BbITeCHeHHA eJIH. | 

5. B pesyibTraTe yCHJIeHHA WHKJIOHHYeCKON JeATeJIbHOCTH B PaHHeM [Ovi 
WeHe YBEIMYIHIOCh KOJIMYeCTBO ATMOC(PEPHEIX OCALKOB. ITO OOYCOBMJIO pasBi 
THe «CYXOJOJbHONO» 3a60adHBaHHA B MOHMXKCHHBIX SJIEMeHTaX peJbeda | 
MIpOABWKeHHe JIeCOB B ipalHee CTenHbIe OOvIacTu. VYicuJieHHe %Xe Mpenaxia B pe 
3YJIbTaTe MerpawaluH BeYHOH Mep3JIOTbI IIPHBeJIO K MOHMXKeCHHIO YPOBHA 03 
HW MOCJeLyIOULeMy IIpeBpalljeHHio HX B TOPPAHHKH. 


9 Hanuune Beyuoli Mep3u0Tbl HW He3HauHTe/bHan oOOMlad O6JIeCeHHO 


Viuncrutyt seca Iloctymuao 
AkayleMuu Hayk CCCP 10 I] 1954 
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Ne 23 (1950). * B. B. Pposzos, ennponorua, 1952, 7 A. Il. Aabwuck wa 
PactuTejbHOocTb 3emHoro mapa, 1937. ® H. A. Kau, Bonota u topdanuxu, M., 194 
*T.. H. JIucununa, Mss. AH CCCP, cep: reorp., Ne 2) (1953), . tek K. MapKoi 
Maneoreorpapus, M., 1951. ™ M. MW. Hetutagt, Mss. AH CCCP, cep. reorp 
Ne 4 (1953). * K. WH. Coronesu4, Cos. Oor., 13, B. 2°(1945). & BY Hi Gym 
ues, Jexaposorus ¢c OCHOBaMN JIecHOH reoOoTaHuku, u3y. 2, JI., 1938. ™ B. H. Cy 
kayes, [. MW. Honaaspckas, Biss, Komuccun no usayy. yerpeprnun. nepno 
Nop L946. oa Pion 2:1e Tene, OhiOnwotsscience mola Noms (1951). 
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Jloxknaagn Akagemun Hayr CCCP 
1954. Tom XCV, Ni 5 


-HCTOJOPHA 


M. 3. CYBBOTHH 


K BOTMPOCY O JIUM®ATHYECKHX COCYJIAX B CAJIBHUKE 
KPOJIUKA 


(Tpedcraezexno akademuxom A. H. AOpuxocosoim 5 II 1954) 


Bonpoc 0 TOM, CYIeCTBYIOT JIM JHM(dbaTHYeCKHe COCYbI B CaJIbHHKe YeJIO- 
BeKa H HeKOTOPbIX MJICKOMHTAIOULMX, NO HacTOAULerO BPeCMeCHH He pellleH. 
Hapany c UcceoBaTeAMH, Pellatolll4Mu ITOT BOMPOC OTPHILATeJIbHO, IHeKOTO- 
pble aBTOPbI BbICKa3bIBaIOTCA B MOb3Y MpH3HAHHA B CaJbHUKe MHM@aTuye- 
CKOH CeTH, KOTOPad pesopOupyer pasHUHOrO pola HHOPOAHbIe Tesla us Oproul- 
Holt nomocTu. WU. A. Berukopeunn (') BbInBHJI MH beKWHeH Maccpl Tepora 4M- 
(aTuyeckHe cocy—bl B OG6OJIbUIOM caJbHHKe uemoBeKa. Meceqopanua 
JJ. A. )Kmanopa, m1poBeseHHble Ha KOIWIKax M COOaKaXx, IIPHBeJIM ero K BBIBOLY, 
GTO BBeJeHHbIe B OpIOWIHy!O NOJOCTh TpHMaHOBaA CHHb, KOJWIaprom WU B3BeCb 
TYWIH HHDULMPYyIOT WHMaTHyecKy!lo CeTb CaJIbHuKa (7). 

Hactosilee ucceqopaHue MpecTaBJIAeT MOMbITKY BLIABHTb HEMOCpeICTBeH- 
HO SHAOTeIHM JMMaTHyecKUXx KallWJJIAPOB CaJIbHuKa. {1 MoJlaratw, YO TOJIb- 
KO TaKHM IIlyTeM IMO2KHO OKOHYATEJIBHO PeCLIHTb YTOT BOMpOC, TeM Oovlee, Kak 
IPaBHO, IHMOTeMUM MAM@aTHYeECKUX KalWJVIApOB BeCbMa XapakTepeH. YMect- 
HO BCIIOMHHTb, YTO HMCHHO Tak ObIJIM BbIABJICHbI JIMM*aTMYeCKHe CeTH jMa- 
PparMbl, IpHyeM MoOJLyYeHHble KapTHIHbl COBMAJIH C H300paxKeHHeM ITHX ceTel, 
MOJIYYaeMbIX TPH HHbEKUMH pa3sJIHYHbIx Kpacok. HaOsm1ofeHua Obl TpoBe- 
ReHbI Ha BSPOCJIbIX KPOJIMKaxX, O CYLICCTBOBAaHHH B CaJIbHHKe KOTOPbIX 
MM@aTHYeCKHX COCYOB Tak?Ke H€T eJHHCTBa MHeHHi. 

JIA BbIABJICHHA IHMLOTeIHAaJIbHbIX KIeETOK Oblla IpHMeHeHa HMMperHialna 
cepeOpom c mocwexyrouleH MoKpackow TpHoKcuremaTeuHomM [an3eHa — JIMXxT- 
‘proHom. C 970 nemo 0,25% pacrBop cepeOpa B OAHHX Cly4anx HaHOCHJICA 
1a TIOBEPXHOCTb CaJIbHHKa, B JIPyrHX — MH bUMMAPOBAJICA B TOUIILy eno B OOsa- 
TH MJI€YHBIX IIATCH H KPOBCHOCHBIX COCYIOB (HHbEKIMA B OOsIACTH COOCTBeH- 
dO CeTH IIpakTH4uecKH HeBOsMOxHA). B o60ux cJIydaAx MOyYeHbI OAHH HU Te 
KE PeCSYJIbTATHI. 

Mmnpernallua BbIABAAeT [Ba THNa rpaHul KJIeTOK B CaJbHuKe. B omHOM 
cAYUAe BbIABJIAIONCA OObIUHbIe TPaHHIbl IMexK Ly Me3OTeJIMaJIbHbIMM KIeTKaMu 
Ha OOe€HX MOBepXHOCTAX CaJIbHHuKa. Mexyy 2THMH JIBYMA Me3OTeIMaJIbHbIMU 
MMCTKAMM pacmoo*Kena TOHVAad MpOCsONKa COCAMHUTeIbHOH TKaHH, Mpen- 
cTABJICHHaA OCHOBHbIM BeLIeCTBOM © CeTbIO KOUJLIAaPCHOBbIX BOVIOKOH HW peKo 
pasOpoOCcaHHbIMH Makpodaramu mu uopobsactramu. Jipyrux KeToK 3ecb He 
.OHapyxKeHo. Takum o6pa30M, OYeBHHO, 4TO B STON, OoubUIeH 4YacTH Canb- 
HHKa JIMMPAaTHUeCKHX COCYOB HeT. 

Vnaa KapTuna momyyaenca Mp MMIperHalHM KJeTOYHbIX rpaHu, B O6- 
macTH MJICUHbIX MATCH HM KPOBeCHOCHBIX COCYMOB CambHuka. Uerkux, xapaxrep- 
HDIX JIA MeSOTCIMA PPaHHIL BLIABHTb 3eCb He yaeTCA — rpaHuupl cyan, 
HHOra JLBOMHbIe, B HEKOTOPHIX CJIyYYaiX JMHMA IpaHulbl He 3aMKHyTa 
(puc. 1 a Ha BKeiKe k crp. 1077). Takoro poga KapTuHbI BeCcbMa 3aKOHOMeEp- 
Hbl, IPHYeM B OCTaJIbHOH YaCTH CaJIbHUKa OJHOBpeMeHHO UMIMIperHupyloTca 
THIMMYHbIC TPaHHUbl MeSOTeMMAIbHbIX KJICTOK; 93TO TOBOPHT O TOM, YTO B JaH- 
HOM CJIyyae HeT edeKTa B UMMperHalMOHHON TexXHuKe. 
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OyHako HeJIb3A MPeCANOIOXKUTb, YTO BLeCb HMIIperHHPYlorca OAHOBpeMeHE 
¢ Me30TeIHeM BIVIOTHYIO MpHuieraoulwe K HeMy SHMOTEIMAbHbIC KJICTE 
JIMMaTHyecKUX JakyH (KaK 93TO HMeeT MeCTO, HallpHMep, B HCKOTOPbIXx yaar 
Kax J\Madparmbl). ITO ocobeHHO yOeAUTeMbHO BUMHO Ha TaKUX YudacTKe 
CauIbHuKa, Tle OHOBPCMeHHO C Me30TeJIMCM MJICUHbIX IIATCH MO?KHO BHC 
Me30TeJIHH OCTasbHOH UacTH CaJIbHHKa (puc. | 6): Mpa BHAMATeJIbHOM MHKPt 
CKOMMpOBaHHH JIerKO 3aMeTHTb, YO «BTOPble» TpiaHHIlbl MexaT B OHC 
[WIOCKOCTH C NPAaHHWaMH Me3OTeIHAJIbHbIX KTCTOK. | 

Cpoeo6pa3Hblii PHCYHOK KJI€ETOUHDIX PpaHHll B OOMACTH MJICYHDIX MATCH 
KPOBCHOCHBIX COCYAOB CaJIbHuKa OOYCJOBJIeH Mpexe BCerO MaCCOBbIM BbIXx« 
OM MaxkpodaroB Ha noBepxHocts. IIpu paccMaTpHBalHHM TaKHX y4aCTKOB H 
cpe3aX H B pasJIMUHbIX ONTHYCCKUX CeVCHHAX Ha TOTAJIbHBIX MpemapaTax ery 
MOXKHO yOeCAUTHCA B TOM, YTO KLBOMHOH> PHCYHOK KJIeTOUHDIX PpaHHIl BOSHI 
KaeT 3a C¥UeT Makpodaros, MpOHHKAIOIAX Mex*KAy KleTKAMH Me3OTeJIMA Ha Te 
BePXHOCTH CaJIbHuKa (MOMOOHHIC KapTHHbI OblM BMepBble OMMCaHbI C. HM. Ule. 
KyHoBbim). J[pyrve noqOOHbIe yYaCTKU MpelcTaBsAIOT HEOOMbIIMe XpOMOdAd) 
Hble Oe3bALepHble NpOTOMMasMaTHyecKHe YUaCTKH — «YCTbHILa», 30eCb MO%KH 
MpOCMeqUTb MOcTeneHHoOe OTWeeHHe TaKHX Y4aCTKOB OT Me30TeJIMaJIbHb» 
KeTOK (°). | 

IIpu unbekunu pactBopa AgNO; OAHOBpeMeHHO UH B TOJILLY MJICWHBIX Tig, 
TCH HM OKOJOCOCYAHCTHIX YUACTKOB, IOMHMO OMMCaHHbIX BbILNe NPaHH, NOBeps, 
HOCTHDIX KJI€TOK, HMIIPerHHpylorca We MexKLy Makpo*aramH, OOpasylouty 
MH MuleuHble nsatua. Hu wa ToTaJIbHbIX MpemapaTax, HH Ha cpe3ax He yaeTC 
BHJICTb 3CCb CKOJIbKO-HHOY Ab MpaBHJIbHbIX PHCYHKOB, YKa3bIBalOWAX Ha Odor 
MJICHHBIC, BbICTJIAHHbIe SHLOTeMeM JaKyHbl WH ceTH. Kak mw pH MoBepy. 
HOCTHOH O6pa6orTke, HMIperHupyloTca rpaHubl KIeTOK (34eCb—Makpo(paror 
a HHOrla 3HauHTeIbHaA YaCTb MX SKTOMIA3MbI. 

Bmecte ¢ Tem IpH TakOM cmocobe OG6pa6boTKH BeCbMa OTUCTJIHBO BbIABJ!! 
1OTCH KPOBeHOCHbIe COCyb! CaibHuKa. B apTepHoslax, XOpOllO pa3JIMYMMbih 
OaPolapA MWaJIOUKOBHHBIM sIpaM MbIIIeYHbIX KVJICTOK, (9HLOTeJIHaJIbHM 
KI@TKH CHJIbHO BbITHHYThI, B BEHYIaXx 3IHAUMTeIbHO MeHbIe. BecbMa ies 
KPOBeHOCHbIe KallH/WIApbl —- TpaHHIlbl KJIETOK B HHX He BbIABJIAIOTCA (Hi 
BBIABJIAIOTCA OHH MW MPH HHbeEKIMH pacTBOpa HelocpeACTBeEHHO B KPOBeCHOCHBi 
COCYAbl); SHAOTeIHH MMeeT 3/[eCb ACHO BbIPaXKeHHbIM CHMMIacTHYeCKHH xa 
pakrep. B mpocsBere KanMJIpOB BCera OOHAPyXKUBAIOTCA IPUTPOUMTHI. Taku 
oOpasOM, NIpHMeHeHHaA MeTOAMKa yKa3blBaeT Ha OTCYTCTBHE JIMM@aTHyecKh! 
COCYLOB. 

Jl Toro uro6bl BbIACHHTb, KAKHM TlyTeM yAavInIOTCA 3 CaJIbHMKAa paz 
JIMYHbIC HHOPOHble BelleCTBa — B3BECH HW KOJWIOMAHbIe€ pacTBOpbI, OBWIM mC 
CTaBJICHbI ONbITHI C BBEJEHHEM B OprOWIHy!O MOJIOCTbh B3BeECH GOepJIHHCKON CHE) 
HM KOJWIOMAHOrO pacTBOpa TpHMaHOBOL CHHH. 

B onpirax ¢ 6epsMHCKOM CHHbIO CaJIbHHK uB3yy4asIN Yepes 2 uaca, 2, 3, 7 ¢ 
TOK MOCJI€ HHbEKIMH B OpIOWUHy!o MosocTh 1% BsBecn Na PusnonorMyecKo 
pacrpope u3 pacueta 10 ma Ha | Kr Beca »xMBOTHONO. B pesymbTaTe HH beKUN 
B3BeCH OepJIMHCKOM CHHH paSBUBaeTCH THIMYHOe acenTuyecKoe BOcraJICHH 
Opiommubi. IIpu stom HM Ha OLHOM M3 yKa3aHHbIX CpoKoB He Ha 6ojasuch 
YaCTHNb! Oep/HHCKON CMH B COCyMax CaJIbHMKa, B TO BpeMsA Kak sHMMaTH 
yeckue CeTH AMadparMbl ObiWwId HanoHeHB! KpacKoli. Uepes 2 yaca ywacTHUE 
OePJIMHCKOH CHHU OOHAPYKUBAIMCh Ha MOBEPXHOCTH CaJIbHUKAa, MIaBHbIM O06: 
pa30M B OONaCTH MJICUHBIX TISITEH MH KPOBCHOCHBIX cocyfoB. Uepes CyTKI 
YaCTHYHO, a Yepes [Boe HM GOOee CyTOK MOJIHOCTbIO B3BeCb (paromuTupyercs 
Makpoaramu CaJIbHuKa MH B SHAYHTeIbHO MeHbIeH cTeneHi CermMeHTosmep| 
HbIMH JICHKOIMTAMH, MHPpHpylOllHMu M3 PHMepeMUpOBaHHbIX KPOBeCHOCHBI? 
cocygos. HarpyxxenHble Kpacko arouvTEl pacnowox*KeHbl KaK Ha MOBep XHO 
CTH, TaK H B TOJIMLe MJICUHbIX MATCH CaJIbHUKa. | 

Takum 06pa30M, BBBeCb GepJIMHCKOM CHHM He BHIABAAeT B CaJIbHUKe JIMM 
(pbaTH4¥ecKHX COCYOB M He IMPOHHKaer B KPOBeHOCHEIe COCYJIbI. 

B wpyrux onbiraX B OprlolINyio TosOCTS MH bUITHDOBAJIN 0.5%, pacrsoy 
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pHanoBoii CHHH H3 TOPO %Ke pacueTa, YTO H B MpeAbIAYULAX IKCMePpHMEHTAX. 
lepes 30 MHH. WOCJIe HHbeKUHH, HU elle Oouwlee oTYeTIHBO Yepes 2 Uaca, 
bIPHCOBbIBAeTCA COCYANCTaH CeTb, HaJIMTad KpackoH. PucyHOK STO ceTH, 
—[HakO, BOBCe He HAMOMHHAeT JIHM(aTHYeCKHX CeTeH CePO3SHbIX OOOOUeK, B 
acTHOCTH WHadparMbl, JHMPaTuyeckHe COCYAbI KOTOPOH OJLHOBPeMeHHO HaJH- 
MCb TpuNaHOBOK CHHbIO. JL Toro YNOObI BbIACHHTb, KAKHE HMCHHO: COCY/bI 
‘aJMBalorcs TPHMNaHOBOH CHHbIO, Cpasy %Xe NMOCIe BCKPbITHA OPIOWTHOK M0- 
OCTH COCYbI CaJIbHuKa ObLIH BbIABJICHbI WyTeM BBeeHHA placrBopa AgNO; 
TOJMLY CatbHuKa. PacrBop cepeOpa MpH 3TOM HMIIperHupoBaJ! PpaHHlbl 
MOTeIMaJIbHbIX KJI€TOK TeX COCYLOB, KOTOPble ObIH HaJHTbl TpuNaHoBoH 
wHbIo. Oxasasocb, YTO 3TO Te Ke CaMble KPOBCHOCHbIe COCYJbI, KOTOPbIe B 
MCAHUHbIX BHIINE ONbITAX ObIJIM BHIABJICHbI MCTOLOM HMIIperHaluu. OueBu Ho, 
O TPHMaHOBaA CHHb BbIABJIACT TOJIbKO 9TH KPOBECHOCHbI€ COCYAbI H HAKAKHX 
MiaTuyecKHx CocyoB He uHbuLMpyer. IIpuHamexKiHOCTb OMMCbIBAeMBIX CO- 
JOB K KPOBeCHOCHbIM MOATBeEpxXTaeTcA OGHJIMEM B HUX IPHTPOIMTOB H Mpo- 
@KeCHHOH HaMH MPAMOM CBA3bIO C KPYMHbIMH KPOBCHOCHbIMU CTBOIAMH CaJIb- 
Ka. 

VisnoxKeHHble aHHble MOSBOAIOT ChelaTb 3akOYeHHe 06 OTCYTCTBHH B 
aJIbHHKe KpOJIMKa JIMM@aTHYeCKHX cocymqoB. Bmecte c Tem pe30p6mna u3 
FOLWHOH MOJIOCTH BBeJCHHBIX B Hee KOJJIOHAHbIX PaCTBOPOB B CaJIbHHKe 
OHCXOJHT B KPOBCHOCHbIe COCYbI, B TO BPCEMA KaK B APYFHx OTIeNax cepos- 
HW OOO0UKH OHH BCAaCbIBaIOTCA IIPCHMYILeCTBEHHO B WHMaTHyecKHe Kaliul- 


pb. 


Teppnid# Mockosckui MequuMHcKnit Iloctynuso 
HHCTHTYT 28 XII 1953 


UMTHPOBAHHASA JINTEPATYPA 
"YW. A. Beauxopeuun, Tp. JINCMH, 3, 149 (1949). 2. A..K yan os, 


wad aHaTOMHA uM Su3sHOMOruA AMMdaTuyecKkoH cuctTembl, JI., 1952. %M. FH. Cy6- 
joTuH, Apxus anat., ruct., un 3MOp., Ne 1 (1953). 
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MHKPOBHOJOLH} 


Cr. M. WABJIOBCKHU 


_YYACTHE MHKPOOPFAHH3MOB PH30C®EPbI B CHAB)KEHHH 
PACTEHHM BUTAMHHAMH 


({Ipedcraerzeno akademuxom B.H. Ilanownuxoeom 13 II 1954) 


B HacTosiee BpeMa HMeeTCA PA MOKasaTedbcTB OanoMmpHATHOrO BUINA- 
“A MHKPOOPpraHH3MOB ‘pH30cepbl Ha XWKHSHEMCATEJIbHOCTb BbICIUMX pacTeHHi 
CTHMYJIAWHA WpopacTaHuA CeMAH NOM BHAHHeCM 3apaxKeHHA pa3JIHUHbIMH 
WaMu OakTepHi uw rpH6op, yBelMyeHHe ypoxKasa, ycusleHue HMMMYHUTeTa 
POTHB 'HeKOTOpHIx 3a6oeBaHHh). 1a o6bACHeHHA MeXaHH38Ma 9TOPO BJIMA- 
MA PAOM HCCeROBaTeNeH ObIIO BbICKAsaHO MpemnosoxweHHe 06 yuacTuH 
MKpoOopraHv3MoOB B CHaO*KeHHH pacTeHHH BUTAMMHAMV, AMHHOKUCJIOTaMH HU 
eulecTBaMH THMa aykcHHos (1°). Onako MpAMBIX [OKasaTeJIbCTB TOMO, 4YTO 
ATAMHHbI, OOpasyeMble B pe3yJIbTaTe %XHSHEJECATCJIbHOCTH MUKPOOOB pH30- 
Pepbl, MOFYT MOTIOMLaThCA PaCTeHHUAMH, MOMyYeHO He OplIO. 

B HalmMx MpeqbIyulMx onbitax (*) pH MoMOMLM MeTOa paqwOakTHBHbIX 
HIMKaTOPOB ObIJIO SKCIIEPHMEHTaJIbHO TOKa3aHO, 4TO OakTepHu pusocHeppl 
YaCTBYIOT B KOPHe€BOM IIHTaHWM (pacTeHHH, cHaOxKan nocueqHHe opraHyue- 
KHMH COCJIMHEHHAMH Cepb!l — aMMIHOKHCJIOTAMM HU, BO3SMOXKHO, APyrHMV Be- 
lecTBamMu. B HacTOAILeM COOOULCHHH MpHBOAATCA MaHHble, CBUeTeJIbCTBYIO- 
Ive 06 yuacTHH pHsocdepHow MuKpodIopbl B CHaOKeHHH pacTeHHH BUTAa- 
(HHaMu. 

MuoroyuncJIeHHbIMH UCCIeOBaHHAMH ObWIO MOKasaHo, 4TO BHTaMMHDbI 
pynnubr B mpucytTcTsyror B mouBax (°). B 1 r cepo jecHow BropH4HO-KapOo- 
aTHOH MOUBbI HaMH ObIJIO HaliqeHo: BuTamMuHa B, (Tuamuna) 0,01 y, 6no- 
uHa 0,5 My, HUKOTHHOBOH KucoTH 0,25 y, BuTamMuHa Bs (nmupHaoKcHHa) 
0 my. 

B pusochepe 3-HeMeJIbHbIX CeAHILCB NPCUHXH, BbIPOCIUHX Ha TOH *Ke mouse, 
blIO O6HAPyXeHO HHKOTHHOBOM KucTOTHI 0,6 y, a OnoTHHa 2,0 My Ha 1 r 
OUBbI, UTO YKa3bIBaeT Ha OOJlee BHAYHTeJIbHOe COepxKalHve BATAMHHOB B 
PHKOPHeBOM cJIOe, YEM B TMOUBe BHe BOHbI KOpHeli. Jia pusoceppl Apyrnx 
acTeHHH B JHTepaType MPHBOATCH MaHHbIe O ellie Govlee BbICOKOM cosep- 
<aHHuH BUuTamMHHOB (!). Uro KacaeTca MpOMCxoxK CHUA STHX BUTAaMHHOB B 
H30cepe, TO MOXKIHO MOaraTb, YTO HEKOTOPOe HX KOJIMYECTBO MOTJIO OCBO- 
ONHTbCA IPH OTMUPAaAHHH U aBTOJIH3e KJleTOK KOPHel, OMHaKO ropaszo Ooslee 
OraTbIM HCTOYHHKOM HaKOMJICHHA BUTAMHHOB B IIPHKOPHeBOM BOHe ABJIAeTCH 
iMKpodsopa pH30cdeppl. 

Ecam -yuecTb MIpoueHTHOe cOsepxKaHHve OakTepHi, He WMYKMalolllMxca B 
(OYAeHHU BUTAMHHOB U3BHe (ayKCOaBTOTpOosB), TO OKa*KeTCA, ITO B PH30- 
cbepe TaKHX (OPM 3HAaUNTeJIbHO OOJIbIe, YEM B MOUBe BHE KOPHeBOH 30HbI. 
ak, B Hallux ONbITax OakTepui, pacTyWUx Ha CaxXapHO-MUHEepaJIbHOU cpeje, 
biIO B mouBe 4—8% oT oOmlero HX KOJIMYeCTBAa, a B IIPHKOPHEBOM cI0e 
eAHes rpeyuxu 35—50%. Msyaenue mpomxyKTosR o6OMeHa HeCKOJIbKUX THMHY- 
BIX TIpescTaBuTemeh pHu3ocdepHow dwioppl, Takux, Kak Ps. fluorescens, Ps. 
urantiaca, Achromobacter radiobacter, B. herbicola, moxasamo, 4uro 93TH 
AKTePHM CHHTe3HPYIOT HM BbIeIAIOT B OKPyKaloulyio cpeaxy BuTaMHH B,, Oxo- 
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THH, BHTaMHH Be, HUKOTHIHOByIO KHCOTy. MATepecHO OTMeTHTb, 4TO oco6e 
6oubIOe KOUIMYeCTBO BHTaMHHOB CHHTesHpywrca Ps. arene ea aan 
opraiHH3MoM, oTHeceHHbIM H, A. KpacnJIbHHKOBbIM K YMCJy 6akTepHi-aKTHl 
Topos (°). 

Upo6bt OTBeETHTh Ha BOMpOC O TOM, MOFyT JIM pacTeHHA MOroulaTb UH } 
BaHBaTb BUTAMMHbI, CHHTe3HpyeMble MUKPOMIOpoH pusoc*epbl, HeOOxosH! 
6bIO Tpexkle BCeroO H3Y4HTb MOPMOULeHHe !pacTeHHAMH XMMHYCCKH YHCT’ 
BUTAaMHHOB H3 CyOcTpaTa Ip CTepHJIbHbIX YCJIOBHAX HX BbIPaulMBaHnHA. 

YoKe HCCIeEOBaHHe CTePHJIbHbIX KYJIbTYP H30JIMPOBAHHbIX KOPHeH TOK 
3a.10, UTO HeKOTOPbIe BHTAMHHbI rpyumbl B mMoryT nocTryNaTb He OKpyx*a 
ileli CpeqbI B KOpHeByIo CHcTeMy H ycBanBaTbca ee TKaHaMN (7). IIpu opo 
HHH pacTeHHi pacTBOpaMH BHTAMHHOB HaOvJIlOaslOCb MOBbIIMeHHe HX CO 
2KaHHA B ITHX PACTCHHAX, MO CpaBHeHHIO C KOHTPOVIDHbIMH, He. MOJLYYHBINHY 
BHTaMHIHOB H3BHe (°, 8, 9). OMHaKO OCTaBaJIOCb HEACHbIM, BbISBaHO JIM YBeur 
yeHHe KOHILCHTPallWH BUTAaMHHA B paCTeHHAX MOCTYMJIeHHeM ePO H3BHe, HJ 
6oylee HHTCHCHBHbIM (CHHTe€380M 9TOrO COeAHIHCHHA CaMHM paCTHTeJIbHb 
OpraHH3MOM TIO], aKTHBHpYIOULMM BJIMAHHeM 2K30reHHOMO BuTamMHHa. UT0€ 
YCTPpaHHTb STY HeACHOCTb, MbI MOCTABHJIH OMbITbI TO YCBOeHHIO CeAHaN 
rpeyxH, ropoxa HW KyKypy3bl BATaMuHa Bi, MeyeHHOrO pasHOaKTHBHbIM H30T. 
tom ceppt S**, BuraMvH BBOAMICA B arapHsoBaHHylo cpeny Kuona (0,1 y/m. 
IpH BbIPAllMBaHHH pacTeHult B CTEPHJIbHBIX YCJIOBHAX B KOHHYeCKHX KouOax) 
6oubuIMX mpo6upKax. Jlia npeoTBpaulenua oTomM3a BUTAaMHHa NOX BM 
HHe€M COJIHCUHbIX JryYeH Ha MOBePXHOCTb Cpebl HaKAbIBAIHCb CTCPHJIbH 
KPpYXKKH (HJIbTPOBaJIbHOH OyMarH c OTBEPCTHAMH JVI CEMAH; CTCHKH KOd 
HM Tpo6Ou“pok B MeCTaXx, COMpPHKacaloulHxcA CO CpeOH, MOKPbIBaJIMCb C HE 
PpyYXKHOH CTOpOHbI TyuIbIo. Tlocre cHATHA ypoxwKan OpraHbl pacTeHu ucr 
TbIBAJIHCh Ha COmepxKanHne S* nox TOPmOBbIM C4ueTUHKOM. PesysIbTAaTHI OTbi4 
(Ta61. 1) NoKa3gaJIM, YTO PacTeHHA MOPMOTHIN PasJIHYHble KOVIMYeCTBA BHT 
MHHa, paflMOakTHBHawA Cepa KOTOPOrO OOHapyXKUBalacb KaK B KOPHAX, Tak 
B CTCOJIAX H B JIMCTbAX. 


Ta6Ouuna 1 


TlormomeuHune MeyeHOrO BUTaMHHA B, pactenusamu 
(aKTHBHOCTb 2 Mr CyX. Bell. B HMII/MHH) 


Tpeunxa Topox Kykypy3a 
OpraH pacreHusa crastd SMI) > oa SN Sed, | an 
141-7H. 38-aH. 41-qH. 26-H, 11 an. 
JIMCOBH Bs See ear. HA 492 UP 67 
(CHOCHEE.S. Sh ee Boe 591 1207 108 112 209 
INGRM Cao Gag Webi lake A241 955 By 360, 58 
CpeaH. nmpo6a u3 Wesroro 
PACTSHMs myenes Mensa 662 872 80 142 166 


_O6pautator Ha ceOA BHAMaHHe HeEOMMHAKOBOe pacripeseseHve paknoaKkTu 
HOH Cepbl IO CpraHaM pacTeHHH, OTIMYUMA B KOJMYCCTBE MOPIOULeHHOrO BUT 
MHHa Y pasHbIxX PaCTeHHH, a Taky%Ke H3MeHeHHe XapakTepa pacipenerenusn S 
10 opraHaM y Oovlee B3pocbIx pacTtenul. Ec y 11-qHepubrx cesHueB Ha 
Oombieti YAe€IbHOH AKTHBHOCTbIO OGJalasIM JMCTbA, TO y 6oee BEPOCIE 
pacTeHHH pallMOaKTUBHaA Cepa HadHHala HaKallJIMBaTbca B OOIbIUNeH cTrene} 
B KOpHAX (HaHOoJlee OTgeTIMBO y ropoxa) u creOax (rpewuxa). TaKoe 18M 
HeHHe B JIOKaIM3anMu S*° MoxKeT ObITh OObACHEHO HAYaABLUIMMCA HHTCHCHBHb 
CHHTC€30M THAMHHA B JIMCTbAX PacTeHHH MH OTTOKOM BUTAMHAa B CTeOJIH MU KO 
HH, BCJI€QCTBHe YerO OCHOBHAA YaCTb NOCTYMaIOWLerO H3 KOPHeBOL CHCTeN 
PpaMMOTHaMHHa 3aleprxKuBaeTCA OpraHaMu, OOJIbIe B HEM HYyKalouluMUu 
(KaK H3BeCTHO, KOPeHb He OOaaeT CMOCOOHOCTbIO CHHTe3HPOBaTb THAMHIt 

HecMoTpsA Ha CHHTeTHYCCKYIO JeATCJIbHOCTH JIMCTbeB, pacTeHHsA poo 
JM MOCTeMeCHHO HaKalWwIMBatb BuTaMHH B, us cpembl. O6 stom cBHeTe! 
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eTBYeT CpaBHeHHe CpeAHHX BCJIMYHH AKTHBHOCTeH VIA WeJIbIX pacTeHHH pa3- 
IHYHbIX BOSPacCTOB. 

 B jamtbHevmiux onbiTax Oblvia CeJlaHa NOMbITKa BbIACHHTb BOSMOKHOCTb 
Iepemauw pacTeHHuio BuTaMuHa B, kyslbTypaMH MuKpoopraHH3sMoB. Urobpi 
JOJIYUHTb KUBbIE MUKPUOHbIe KJICTKH, COMep*Kaillne MeYeHbIH BUTAMHH Bj, Opl- 
1a UCMOIb80BaHa CHOCOGHOCTh Kak ayKCOaBTOTPOHbIX, Tak HM ayKCoreTepo- 
[pOPHBIX OPraHH3MOB aKKYMYJIMPOBaTb U3 Cpebl TOTOBbIe MOJIeKYJIbl BUTAaMH- 
i0B. B 3TOM OTHOIIeHHH JY4le BCeNo H3YYeHbI J[POXRKKU, KOTOPble B YCJIOBAAX 
SpOKeCHHA HaKaMIHBalOT W3 Cpebl GHAUHTebHOe KOJIMUeCTBO BUTaMHHa B, 
(9). Jina OakTepHi aKKYMYJIAIHA BHTAMHIHOB 3 Cpesbl H3yyeHa Ha MpHMepe 
3uTaMHHa By, ('!); B OTHOWIe€HHH THAMHHA UMMCIOTCH KOCBeHHbIe yKa3saHHs 
(12) 

B Hallux OMbITAax ObIJIM B3ATbI H3 YHCJIa (OPM, He HyKaloulUxcA B MOVy- 
{CHHH H3BHeE BHTAMHHOB, NOUBeHHad OakTepHa Ps. iaurantiaca u AporoKH 
forulopsis utilis u T. latvica, a Taxxe Rhodotorulopsis rubra — ayxcorere- 
,OTPO* B OTHOLMIeCHHH BHTaMHHa By. 

Meueubii BHTaMHH B; BBOLMICA B MMKPOOHbI€ KI€TKH WIM Nph BbIpaliH- 
3aHHH MHKPOOPraHH3MOB Ha CHHTeETHYECKHX Cpeax C BHTAMHHOM (OMBITHI c 
9s. aurantiaca, T. latvica u Rh. rubra) wom B mpomecce 6poxeHHA KYJIbTYpbI 
(onbiT c T. utilis). OraeteHHbIe OT NHTaTeIbHOM Cpebl MAKPOOpraHH3MbI, co- 
lepxKaljHe MeUeHbI BUTAaMHH Bj, TlaTebHO TpOMbIBaJIMCb TPexkpiaTHbIM 
[eHTPHyrupoBaHHeM, a 3aTCM HAaHOCHJIHMCb B BH e CyCMeH3HH Ha MpocTepH- 
IM3OBaHHble CeMeHa PpeyHxH (4,3 Mp. KeTOK Ps. aurantiaca uu 240 mun. 
{leTOK pox «Kel Ha | ceMA), KOTOPble MpopalllMBasIMCb B MeCuaHbIxX KYJIbTY- 
4X B KOHHYCCKHX KOOaXx. 

PactTeHua BbIPallHBasMcb B TeyeHHe I|1 Heli, NOCMe Yero HX OpraHbl HC- 
IDITbIBAJIHCb Ha COJepxKaHHe PpaHOaKTHBHOK cepbl. Kak BHLHO M3 MIpHBOUN- 
MbIX JIAHHBIX (TAO. 2), pacCTeHHA PpewHXH COMepxKaJM B KOPHAX, CTeGMAX H 
SEMALOJIAX BIMOJIHe H3MepYMble KOsIHYeCTBa S23. 


Ta6Oauna 2 


CuaOxeHWve CeAHUeB TrpeynHXH BUTAMHHOM B, 
NOocpeXCTBOM KYJbBTYP MUKPOOPraHH3MOB 
(aKTHBHOCTb 2 MP CyX. Bel. B HMII/MHH) 


VHOKyJACHA CEMAH CyYCIeH3HAMM 
Ps. auran-| 7, Jatvica | Rh. rubra | T. utilis - 
Opran pactenua tiaca C aK-| © axrupn. | c aKruBH. | C-aKTUBH. T. utilis 
THBHS 45000 9180 10280 | pHsocep. 
8100 umn/MHH | uMn/Mun | umn/mun | OaKTepHH 
MMII /MHH 
CEMA OM eesetes ao F- cin 84 35) 36 40 30 
CROMER. Wome: ao Mea 61 45 32 37 28 
KO DHHivsme sees acnes ete. Bees 90 65 52 43 42 
% S%>, mMepemaHHOH MUK- 
poopraHu3mMaMu pacte- 
HNO stbr ls sition ees is 8,53 AAAI 4,0 SiyZ 2,8 


Han6oulpuice KOJIMUeCTBO BUTAMHHA, OMpemedAeMoro MO paHOaKTHBHOK 
‘epe, ObIIO MepeqaHo pacrenusnm KysbTypoli Ps. aurantiaca (8,53% or omen 
1KTHBHOCTH KJIeTOK), KOTOPad, KaK HAMM ObIJIO YCTaHOBJIeCHO B CIeWHaJIbHbIX 
MIbITAX, OTMMWAeTCA CHOCOGHOCTHIO BbIeIATh BATAMHH By; B OOIbIIMX KOIMYe- 
-TBAX B OKpyxXarollyio cpeny (203 y/r cyxoro BeukecTBa KeTOK B 8-j,HEBHOM 
<yubType). IIpu 3apaxkenuu cemaH Apo Kamu T. utilis, o6oramjeHHbimu Meye- 
ibIM BUTAMHHOM, HM CMeCbIO pH30cPepHbIx OakTepuli Ps. fluorescens, A. radio- 
yacter, B. herbicola — ayxcoaprorpoos, He COjepxKalMx pamwoakTMBHOH 
CePbI, MOPIOULeHHOe MPOpOCTKaMH KOJIMYECTBO NOCMeAHeH ObIIO HeCKOJIbKO 
MeHbIUe, FEM B OMNbITe, Pe pacTeHuA 3apaxalucb TobKO WpoxwxKamu. Bos- 
MOXKHO, UTO OaAKTePHH YMeHbIMaIH KOHTAKT DporwxKeH Cc KOPpHeBOH CHCTeMOn 
{ TCM BATPYAHAIM Mepemauy BuTaMMHA. CuleqyeT OTMETHTH, ITO BbIYMCICHHbIM 
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IpOWeHT epeqay MHKpPOOpraHu3sMaMH paHOaKTHBHOH Cepbl pacTeHHlo i 
JIMCTCA, OUCBHHO, 3€HWKeCHHbDIM, TaK KaK [IPH MHOKYJIAWMH He BCA Mai 
MUKPOOHBIX KIeTOK (OCO6eHHO APOAKEBHIX, He OO/aMalOWMX AKTHBHOL a 
BHXKHOCTbIO) HMeIa BOBMOXKHOCTb BCTPeTHTbCA BIOCJIEACTBHH CC igs | 
cuctemoli. Tem He MeHee, Mepemaya MeyeHOrO BUuTaMuHa By, BxoMBIUerO 
COCTaB MHKPOOHDbIX Te, IPOHCXOMHa BO BCeX CyTaAx OMBITA. 

Hacrosimaa pa6ota BbINOIHeHa mom pyKopoycTBom M. H. Meicens, Ki 


TOPOMY aBTOp IIpHHOCHT ruyOoKy!o OslaroyapHocTs. 


Muctuty? MukKpoOuosornn Iloctynu0 
Akayemun Hayk CCCP 13 Il 1954 
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/loxaayn Akagemun Hayx CCCP 
1954. Tom XCV, N 5 


@®H3SHOJIOTHA PACTEHHH 


MW. A, TEJWJIEP 


O KOPHEBDbIX BbIJTEJIEHHAX PACTEHHHM 


(ITpedctaezeno akademukom A. JI. Kypcanoeoim 15 II 1954) 


Kaaccnyeckumu uccieqoBaHuamu Vi. C. Ulyosa (') B BOAHDIX KYyJIbTY- 
aX B CTePHJIbHbIX YCJIOBHAX ObIJIO YCTAHOBJIeHO, YTO KOPHU pacTeHHit BbITe- 
IM0T BO BHEIIHIOIO Cpely pasJIMYHble OpraHHyecKkHe CoequHeHuA (OpraHHye- 
UKMe KHCIOTHI). AHaJIOrHYHble pe3yJIbTAaTHI ObIIM MOJyYeHbI TaKxKe ApPyrHMn 
icclleoBaTelamu (7). 

OqHakO H3 9THX OMBITOB OCTaBaJIOCb HeACHBIM, ABJASIOTCA JH KOpHeBpIe 

BIeICHHA MpOAYKTaMH OTOpoca OpraHH3Ma HWJIM OHH MOTyT ObITb HCMOWb- 
SOBaHbI PacTeHHWeM, HO IlepeXOJAT BO BHEIIHMH paCTBOpP B pe3yJIbTaTe BO3- 
leHCTBHH yCJIOBHH BHellHeH cpeabl. Hexotopbie aBroppt (*) cunTamu, 4TO 
vaxapa uM Apyrue opranwyueckhe COeAHHEHHA B IIPHCYTCTBHM KOpHe pacrenua 
AOryT OOpas0BaTbcA He 3a CUeT KOPHEBHIX BbIAeJIeCHHH, a B PesybTaTe Mpo- 
yecca rHpoOJIH3a BeULECTB KJICTOUHbIX CTeCHOK. 
B nocsieqHee BpeMA BOMPOC O KOPHEeBHIX BbIAeJICHHAX PaCTeHHA Obi MOL- 
iat K. VU. Pymaxkoppim (*), KOTOpbIH OTMeYaeT PA METOMHYECKHX HeTOUHO- 
Tel, HMeBIUMx MecTo B pa6ore IllyoBpa u cTraBHT Moy, COMHeHHe JocTOBep- 
[OCTh JOKa3aTeJIbCTB HaJIMUHA KOPHEBHIX BbIAeTeHHH y pacreHult. IIpu 9sTom 
HH MOMYEPKHBaeT, YTO Marke Mp NOJHOK CTepHJIbHOCTH MHTaTeIbHOrO pa- 
TBOpa BO BpeMA POCTa KYJIbTYPbl B paCTBOP HeH36exKHO omamaiwoT OTMep- 
He KOPHeBble BOJIOCKH HU OTJeJIbHbIe KOPeWIKH, TIPH AaBTOJIH3e KOTOPbIX MO- 
YT OOpa3oBaTbcaA Caxapa H OpraHHyecKkHe KHCJIOTHI. 

B waliux HCCeMOBaHHAX MbI HCXOJMJIM U3 BbICKa3aHHbIX pauee C. I]. Ko- 
THIYeBbIM (°) MOJIO%KeHHH, YTO CHJIOH, BUKYUlelH KOPHeBbIe BbIAeJICHHA, 
[BIACTCA PA3HOCTb KOHIeHTpallHi PaCTBOPHMbIX BelecTR B KJleTKAaX KOPHA 
{ BO BHelIHeM pacTBope, a YpaBHHBaHHe STUX KOHICHTPalui BbISbIBaeT TIPH- 
CTAHOBKY BbieeHua BellecTe. Ilo Kocrplyepy, B eCTeCTBeHHbIX yCJIOBAAX 
(OUBbI Pa3HOCTh KOHIUeHTpalul cosfmaeTca BCJIeELCTBHe TOTO, YTO KOPHeBbIe 
\DILCMCHUA HEMpepbIBHO TIOPMOWLAaIOTCA MHKPOOpranu3MaMu, OOUTAIOWMMN B 
[DHKOpHeBOH 30He pacTeHHA. 

B WCKYCCTBEHHBIX OMbITAX Take YCJIOBHA MOXKHO CO34aTb, B YaCTHOCTH, 
tyTem OOpaOoTKH KOpHeli pacrBopaMu oKucuMTeseli. Panee Hamu (°) OplJIo 
\bIACHeHO, UTO IPH OOpasoTKe KOPHeH pacTBOpaMM MepMaHranaTa YacTb T0- 
‘emHero amcopOupyeTca KOPHAMH, Apyrasd Ke YaCTb BOCCTaHABJIMBAeTCA 
(OPHeBbIMH BbIMeeCHHAMH, a TAaKKe OPraHH4¥eCKHMH BellleCTBAMHM NOBepXHO- 
TH KopHeBolt cucrembl. JLia onpezeneHHs KOMM4eCTBAa amcop6HpoBaHHoro 
epMaHraHaTa KOPpHH pacTreHHii MpOMbIBa.IHCb B YHCTOH Boe HM MOMelilia IHCb 
. 0,01 N pacrBop wlaBedeBoH KUCJIOTbI HO NOTHOM HenTpassalHn acop- 
(\mpoBaHHoro TlepMaHranata. Onpesedan TaKHM CHOCOOOM KOJIMYeCTBO BOC- 
\TaHOBeHHOrO M aCOpOHpoBaHHOrO KOPHAMH PasJIMUHBIX COPTOB CaxapHOl 
iBeKJIbI TlepMaHraHaTa, MbI BbIACHHIM, YTO COPTa CBEKJIbI yPpowaHHOro MU Ca- 
Be ucroro HalpaBJeHHit Malo OTJMUAIOTCH WO BeHYHHEe acop OMMOHHOH 
}OBepXHOCTH KOPHeBOIi CHCTeMBI, HO pe3KO OTJIMYAIOTCA NO CTOCOOHOCTU 
hoccraHaBiuBaTb KMnO,. Kopxu poctKoB cBeKJIbI CaxapucToro HallpaBule- 
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HUA 3HAUTCJIbHO CHJIbHee BOCCTaHaBJIMBaIOT MepMaHraHaT (Ha 30—40 %) 1 
CpaBHeHHIO C COpTaMH ypoxaltyoro HalpaBleHua. OTH PakTbl B H3BeCTHC 
Mepe No_TBep2KqaloT MHeHHe C. IT. KocrptueBa 0 TOM, YTO KOJHYECTBO KO} 
HeBBIX BbIMeJIeHHIi 3ABMCUT OT pasHocTH KOHWeHTpanuk. IIpu Ooulee BbICOKG 
KOHUeHTpalluu CaXapOB B KOPHAX CBeKJIbl CaXapHCTOTO HalipaBJIeHHA KOJI 
YeCTBO KOPHEBBIX BbIJeJICHHH y HHX TaK2Ke BbIlle, YeM Y COPTOB yporxKanHe 
rO HalpaBJleHuA IIpH OAMHAKOBbIX yCJIOBUAX BHeIUHeM Cpe. 
Jlanpueliuime uccieqoBaHua WoKasaiu, YTO mpu OOpaOonKe KopHeli pé 
CTeHHA pacTBOpaMH WepMaHraHaTa MPOWCXOZMT OKHCJIeHHe KOPHeBBIX BH 
jeseHuii, KpoMe Toro, YacTb paCTBOPHMBIX COe€AHHEHHM KJIeTOK KOPHA Tepé 
XOMUT BO BHelHHH pacTBop HM pearupyer c MepMaHraHaTom. O6 9TO) 
CBUCTeIbCTBYeT TOT (aKT, YTO C NOBbILMeHHeEM KOHIEHTPaluu NepMaHraHé 
Ta BOCCTAHOBHTeJIbHad CMOCOOHOCTh KOpHel MOBbIMMAaeTCA, HO eCIM 3aTe’ 
TIpOH3BeCTH BTOPHYHYIO OOpaboTKy, TO MpH 9TOM BOCCTaHOBHTeJbHad CIC 
COOHOCTh KOpHeli pe3KO TlamaeT, MpHyeM TeM CHJIbHee, 4YeM BbIlle ObIT 
KOHIe€HTpalluad WepManraHaTa BO Bpema MepBok o6pasorKu. |B tabu. | npr 
BeCHbI pesyJIbTaTbI OMbITOB c 12-qHeBHbIMH pOCTKaMH O3HMOH MUIeHHILb 
BbIPAU[CHHbIMH B HecKe Ha MuTaTedbHOu cmecu Temppuresa. OTMpITBIe © 
mecKa KOPHH pacTeHui nogBeprasuch O6paboTKe B TeyeHHe | MHH. pacTBC 
paMu TWepMaHraHaTa pa3JIMYHbIX KOHWeHTpaunli (0,05; 0,01 u 0,005 NV) 
nocule Yero MyTeM O6pa6oTKH KOpHeH pacTBOPOM WlaBeJleBOH KMCJOTHI OMpE 
eNANOCb KOIMYeCTBO apcopO6upoBaHHoro MepManrauata. Uepes 20 muH. m0 
Je MepBol O6pa6oTKH KOPHH BTOPHYHO O6pabaTHIBaJINCb C1aObIM pacTBopo} 
nepManHranata (0,005 WN). 


TaOaunma 4 


KoaunyecTBo mepManHranHaTa, agcopOupoBaHHOro Hu BoOcCcTaHO 
A€HHOTO KOPHAMH OSHMOH TMICHHUD B NOCHEAOBATECABHHX OOP 
6oTKax (Ma 0,005 N KMnO, na 100 r xopnei) 


Kounen- Tloce mepsof oSpasorKku nepMaHranaToM Tocue propo o6pa6orK nepManranaToM 
Tpau. nep- 7 
MaHraHaTa | a ycop6uposaHo | ROCCTaHOBseHO » BCeTO acop6upoBaHo | BoccTaHOBeHO Bcero 
OZO5 eV 203 087 790 63 103 166 | 

208 593 8014 65 110 Wey | 
0,01 N 160 390 550 66 136 2027 BI 

155 388 543, 69 139 208 
0,005 N 107 310 447 77 4180 20) 

144 314 425 80 183 263ml 


Kak BHHO 43 WaHHbIx Ta6s. 1, ecu npu neppol o6paboTKe mMpuMmeHs 
JMCb KOHILCHTPHPOBaHHble PacTBOPbI, TOra MpH MoCcTenxyrouleh O6paborK 
BOCCTAHOBHTEJIbHaA CHOCOOHOCTh KOpHeli NOHMKaslacb. ITO MOXKHO OObAC 
HHTb TeM, UTO KOHILCHTPHPOBaHHble pacTBOpbI MepMaHraHaTa H3BJeKaIn U 
KJICTOK KOPHA OoOJbIIe PaCTBOPHMbIX OPraHH4YeCKUMX COeCAMHeCHHH, em ca6bi 
pactBoppl. Ecim nepwox Mexky MepBpol uM BTopo OOpaborKoli yWIMHUTb J 
24 usm 48 yac., TO 3a 3TO BPeMA MOBEPXHOCTHbIe COM KJICTOK KOPHeBO 
CHCTCMbI MNOMOJIHAIOTCH paCTBOPHMbIMH OpraHH4¥eCKUMH COeTHHeHMAMI 
BCJI€ACTBHe YerO CHOCOOHOCTh KOPHeBOM CHCTeMbI BOCCTAHaBJIMBaTb MepMat 
raHaT BHOBb NoBbiliaerca. B Hallux ombiraxX MbI OOpaG6arTbIBann 10-nHeBHDI 
POCTKH AUMCHA, BbIpPalleHHble B MecKe Ha NuTaTeIbHOM cmecu Tenppuress 
0,005 N pacrnopamu nepMaHraHaTa B TeyeHve 1 MUHH. nocmeqoBaTe/bE 
HeCKOJIbKO pas. Karkmad mocaenyioulaa o6pa6orka mpousBoxHiacb yepe 
20 MMH. SaTeM POCTKH MOMeMaJIMCb B MUTATEIbHLIH pacTBop, u yepes 48 ya 
BHOBb Oba ONpefeseHa cioco6HocTh KopHel BOCCTaHaBJIHBAaTb pacTBop 
nepMaHraHata. OAHOBpeMeHHO YUHTEIBANOCh KONMUeCTBO HUTPHTOB, Mos 
JIABIUHXCH B pacTBope. 
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B ompirax NPHMeHAJICH MUTATeJIbHbIL PaCTBOp CuJlefyloukero cocta- 

Be (Ha 1 a Bogbl Br): Ca(NOs3)2-4H:O 1,18; NaNO; 0,5; KCl Oe24 

Be Os eos 0,61; MnSOQ,-5H;O 0,004; Fes (SOx) 3 0,3; H;BO3 0,05; 
a pene 


WEG are Y 


KOAM4eCTBO NMepMaHraHaTa, BOCCTAHOBAeHHOrO KOPHAMH AYMeHA 
3 WOCHEROBATCABHHX OOpaboTKax, H OOPpas0BaHHEe HUTPUTOB B 
) NHTaAT€IbHOM pacTBOpe 


BoccraHossieHo B Ma 0,005 NV KMnO, ua 100 r KopHea 
a a 


BapuanToi ombita eq B eS. 
o6paoorKa 2-51 8-51 Ao cymma A ae pacrBopa 
MOHTPOIb....... _ — = _ = 394 2,39 
= = = — — 401 2,39 
{IpenBapuTesbubie 06- 
| paootku 0,005 N 
UNO) o ee eas 
(Dana oOpabotka . . 383 — — — 383 298 1,79 
| 394 — _ — 394 301 1,82 
jlpe OOpaOoTku .. . 382 135 — — O17 233 1,24 
. 378 144 == — 549 244 1,18 
(pu o6pa6oTrKu .. . 380 134 119 — 633 PIE 0,83 
373 129 AT — 619 223 0,84 
Hetbipe o6pa6oTkn . 389 142 124 98 753 164 0,30 
392 147 119 87 745 164 OF39 


IIpu sropuyHo o6paborKe KopHeii uepes 20 mun. Mocue nepBolt cmoco6é- 
HOCTb UX BOCCT@Ha@BJMBaTb WepMaHraHaT yMeHbllaerca B 2—3 pa3a, HO 
Hepes 48 gac. 9Ta CIOCOOHOCTD BHOBb MOBbIWaeTca HM COCTaBIAeT yxKe IpH- 
iMepHo 75—80% Kk ucxogHomy. IIpu Kaxygoit nocrenyiome o6pa6orTKe cmo- 
ICOOHOCTh KOpHeH BOCCTaHaB- 
MHBaTb paCTBOPbI MepMaHra- = 
iaTa NOHWKaeTca HU BCe Oouee BaAuAHMe NpeaBapuTeAbHOK OO padbor- 


KH MepMaHraHaTOM KOpHeH O3uMOL 
oe CHHEIMM TCMHAMH = MPH- ome Hunb Ha THHAMUKY HUTPUT.OB. B 


TaOaunna 3 


MKaeTCA K UWCXOHOMY CO- NUTATe€AbHOM pacTBOope 

STOAHHIO. > , 

| Pes3ysbraTb! 9TOrO ONbiTa gli sd enih a ear aie aa ee 

rake WOKA3bIBaIOT, 4YTO IIO- BapuaHTbl OMmbiToB uepes uepes uepes 

HBJIGCHHe HHTPHTOB B_ IIMTAa- 24 aca | 48 yac. 96 sac. 

TeJIbHOM PaCTBOPe H3MeHACTCA 

apaseIbHO HU3MeHeHHIO cn10- etna 0,49 2. 64 4,62 

OOHOCTH ‘KOPHeH BOCCTaHaB- 053 2'70 4’ 64 

IMBaTb TepManradhat, a ASA Xa O6paoortKa KopHeH 

ISHCHT OT KOPHEBBIX BbIJeICHHH. pacTBopoM 

[ 2 { 2 

| AwasiorvuHble pesyJIbTaTbI KMnO, 0,005 N ee an wee 

I ? ? , 

OJIy THB! Ip OOpaoorke Kop 0,01N| 0.29 1198 993 

Heli pacTeHuM pacTBopaMu 0727 2°00 3°97 

‘lepMaHranata pa3JIMYHbIX KOH- 0,05N | 0,16 1,09 2.56 

ileHTpauuH. Bomee BbicoKve 0,18 1,12 2,53 

KOHICHTpaluu lmepMaHraHatTa Om Neleo 0.49 0.89 
es ? le ? 

M3BJleKaloT H3 KOPHeH OovIbie 0 0,53 0,95 


)aCTBOPHMBIX OpraHuyecKHXx 
COCHHEHHH, BCJIERCTBHe 4ero B MUTATCJIbHOM PaCTBOPe OKa3bIBaeTCH MEHbILIEC 
IHATPHTOB, 4eM pH OOpaboTKe KOpHeli caObIMu pacTBCpamu. B Halimx onbi- 
Tax 15-HeBHbIe POCTKH O3HMOM MUICHHUE! OOpabaTLIBaMcb pacTBopaMH lep- 
ManHrauvata B TeyeHve | MUH., 3aTeM WLlaBeeBOH KUCJIOTOH HelTpamM30BaJcs 
acopOupoBaHHblii KOPHAMM MepMaHranar, Moe Yero KOPHH THATCAbHO Npo- 


MBIBaJIHCb B BONE MH NMOMeMLaJIMCb B MHTATCJIbHbIM PaCTBOP BbIMeyKasaHHOro 
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coctaBa. AnaJOrHuHble pesyJbTaTbl MoyYeHb! B OMbITe ¢ 12-qHeBHbIMH poc? 
KaMH ropoxa HM J{pyrHX KyJIbTyp. 

TakuM 06pa30M, OOpaOaTbiBad KOPHU pacTeHHi HeECKOJIbKO pas CJlaObIM) 
pacTBopaMH TlepMaHraHaTa WIM TIpHMeHAA pa3JIMYHble MO KOHIMeHTpally 
pacTBOpbl epMaHTaHaTa, MOXHO U3B/IeUb U3 KOPHeH pacTeHHH pa3JIM4Hb 
KOUJIMYeCTBa PaCTBOPHMBIX OPraHHYeCKHX COeAHHEHHI, B 3aBHCHMOCTH © 
yerO HPOABIACTCA CMOCOOHOCTh KOPHeH BOCCTaHaBJIMBaTb HHTpaTbl B Hr 
tputrp. B Trex cyaaax, KOrg~qa H3 KOpHeil MpeABapHTeJIbHO H3BJIeKaJIOC 
SoJIbulee KOJIHYCCTBO PaCTBOPHMBIX OPraHHYecKHX ‘COeMMHEHHH, CIOCOOHOC 
BOCCTAHABJIHBaTb HATPaTbl B HATPUTbI MPONOPWMOHAIbHO YMeHbIUAaacb. 

CueqOBaTeIbHO, Mpolecc BOCCTAaHOBJICHHA HHTPaTOB B HUTPHTbI B MUTE 
T@JIbHOM PaCTBOPe 3aBHCHT OT KOJIMYeCTBA (a TakxKe, HaO MOaraTb, WU Ké 
yYeCTBa) KOPHeBbIX BbIJeJIeHHH. 

He3aBucHMo OT TOPO, NPOMCXOLUT JIM Mpowecc BOCCTAHOBJeHHA HATPaTG 
B HUTPHTbI IPH yuacTHH MVKpOOpraHH3sMoB pHsocdepbl WIM ITOT Mpoue 
ocyllecTBIAeTCA (PepMeHTaMH IOBEDXHOCTH KOPHeH PacTeHHA, HCTOUHHKO) 
39HeprHu JWJIA OCYLeCTBJIeHHA ZTOTO TIpoWecca B YCJIOBHAX, KOra PacTeHy 
BbIPALLMBAeTCA B MUHePabHOit MHTATeMbHOM cCpele, ABJINeTCA BCerma CaM) 
pacteHve. Cy 10 JHHaMHKe HaKOMJIeCHHA HATPHTOB B TIHTATeJIbHOM PacTB 
pe B Pa3JIMUHbIX BapHaHTax oMbiTa (Ta6. 3), MOXHO TIPHATH K BHIBOL 
4TO KOPHeBbIe BbIAeeCHHA MepeXOAAT B MHTATeJIbHDIN pacTBOp MOCcTeleHH 
H eCJIM MpelBapHTeJIbHO TEM HJIM MHbIM IyTeM YMeCHbIUHTbD COMep*KaHHe pa 
TBOPHMbIX OpraHH¥eCKHX BelleCTB B KOPHe, TO ITO MPHBOAMT K YMeHbIIeHHE 
KOAMYeCTBA KOPHCBbIX BbIMeJICHHH H, COOTBETCTBEHHO, K TOPMOKeHHIO TIP 
wecca BOCCTaHOBJICHHA HUTPpaTOB B HHTpHTbI. C TeyeHHeM BPeMeHU KJIeTK 
KOPHA BHOBb TONOJIHAIOTCA PaCTBOPHMBIMH OpraHvyecKHMH CoeHHeHHAM! 
BOCCTAHOBHTEJIbHaA CHOCOOHOCTb HX MOBbIMIaercA HM MIPu ITOM YBeJIHUHBAe 
cA COMep2xXaHHe HHTPHTOB B MHTAaTeJIbHOM pacTBope. 

Takum O6pa30M, KOJIHYeCTBO KOPHeBbIX BbIMeJICHHH pacTeHHi, Kak OTMé 
THI B cBoe Bpema C. II. Kocrpres, 3aBHcuT TpexkRe BCero OT pa3HOCc! 
KOHIUeCHTpalHit BeleCTB BO BHeIIHEM MHTAaTeJIbHOM pacTBOpe HW B KJeTKa 
xopHa. IlosToMy, H3MeHAA KOHILeEHTPallWH paCTBOPHMbIX OpraHHYeCKHX Be 
UL€CTB 'B KOPHe, a TAaK?Ke BO BHEIHEM PacTBOpe, MOXHO TpaKTHUeCKH BJIMAT} 
Ha KOJIHYeCTBO KOPHeBbIX BbIeJIeHHH. 

Vimes B BUY, YTO KOPHEBbIe BbIeeHHA Pe3KO BJIMAIOT Ha a30THbil 
pe@xKUM UHTATeIbHOrO [pacTBOpa H, COOTBETCTBCHHO, Ha a30THOe MHTaHH 
pacTeHHA, HeEOOXOJHMbI aJIbHeliWee eTabHOe H3y4YeHHe TIPHpOAbI KOpH 
BBIX BbIMeIeHHH WH paspaOoTKa IpaKTHYeCKHX MepONPHATHH MO peryaupe 
3AHHIO YTOTO ABJICHHA. 


i 


i 


Tloctymuso 
48 VIII 1953 


LUMTHPOBAHHAS JINTEPATYPA 


*H. C. Wyaon, Uccaea. B oO6nacTH dbu3sHoa. MMTaHHA BHICIUNX pactennit, M., 191% 
> T. AnmMuyenko, Hayuno-arpou. xypu., Ne 7—8, 528(1928). *. B. Un pukon 
?KYypH. OMbITH. arpou., 17, 293 (1916). 4K. UW. Pygaxos, Mukpoopranusmpi u crpyt 
Typa nous, M., 1951. °C. Tl. Koctrpues, Pu3snonorua pactennk, 2, 1933, CTp. rt 
“HW. A. Teanep, E.T. Xaputon, JAH, 75, Ne 4, 127 (4950). } 
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Hoxaagn Akagemuu Hayr CCCP 
1954. Tom XCV, Ni 5 


PHSHOJIOTHA PACTEHHH 


A. H. JIATIWIHHA 


BJIMAHHE BHEKOPHEBOrFO NHTAHHA ®OC®OPOM 
HA COJLEP)KAHHE B PACTEHHAX ASOTHCTbIX BELLECTB, Ei 
* CAXAPOB H ®OC®OPHOM KUCJIOTbI 


(ITpedctaszexo axademuxom A. JI. Kypcaxoeom 15 IT 1954) 


B HacTosliee BPeMA MOKHO CYHTATb YCTaHOBJICHHBIM, YTO MHTATeJIbHbIe 
jbClleCTBa, HaHeCeHHble Ha JIMCT, MOCTyMaIoT B TOM MIM HHO Mepe B ero 
KAHH HW HCIONb3yIOTCA pacTeHHeM HapsAy ¢ BelllecTBaMu, NMocTymaiouMMu 
fepes KopHeByio cuctemy (', *). IIpu arom muraTesbuble BellecTBa, MOcTy- 
(MBIUHe B JIMCTOBYIO TKaHb, OKa3bIBalOT CYIIeCTBeHHOe BJIMAHHe Ha OOMeH 
jemlects B pactenuax (3, 4), a TakKxKe Ha MX pocT u pasBUTHe. 

4, laa Toro 4uro6br ycTaHOBATb, KakOe BJIMAHHe Ha COMepKaHve asOTHCThIX 
#ellecTB HM CaXapOB OKa3blBaeT TIHTaHHve GocPopomM yepe3s JHCTbaA, MbI B 
#951 r. NpoBodHH PusHOOrHuecKHe OMIT! B BOAHBIX KYJIbTYpax ¢ OBCOM 
‘0 cxemMe: 1-H BapHaHT —MlOJIHad MUTaTebHan CMecb, 2-H BapwauT — nurTa- 
JebHaad CMecb 6e3 dbocdopa, 3-l BapHaHT — TuTaTesbHaa CcMecb 6e3 doc- 


4 OnbpiTbt MpoBoxHHch moO Ceqyroulel MetTogwuKe. IIpopaneHHpie cemMeHa 
iBCa BbICAKUBAJIMCb Ha CeTKy MH B TeveHHe 10 HEH COepKaJNCb Ha BOMO- 
§poBorHon Bone. JlecaTuaqHesubie mpopoctku B onpbite Ne 1 18 VI, a B ompite 
fe 2 20 VIII mepecaxkuBasmucb B BOMHbIe COCYAbI MO yKa3aHHOH BbIlle Cxe- 
je. BuekopHesoe TMTaHve pacTeHHi OCYIIeCTBJIAOCb MYTeM e?Ke/HeBHOrO 
\OpbicKuBaHua pacTenuit B 9 yac. yrpa u B 6 yac. Beyepa B onDITe No | 0,9% 
actsopom cmecu KH,PO, u K2sHPO,, a B ompite No 2 0,5% pacrsopom 
MeCCH NaH2PO, U NasHPO,g. 
Jiia Toro uro6bl MpH oMnpbickuBaHuu docdop He Moa B MHTaTeJIbHbIit 
/acTBop, HaxOAIHlica B COCye, IpOOKH, Ha KOTOPbIX epxKaJIMCb PacTeHHA, 
OKPbIBaJIMCb TOJICTHIM CJIOeM BaTbI. OnbiTHEIH MepHox B ompite Ne | Amica 
3 mua. BuelrHvii BU pacTeHHl B KOHIe 93TOrO ONbITa MpeAcTaBJeH Ha 
luc. 1. 
| Tilo okonuaHHu OMbITHOrO TepHosa pacTeHHsaA ObIJIM CpesaHbl, TWaTeJIbHO 
POMBITHI BHaYaJIe BOLOMPOBORHON, a 3aTeM MECTHIMAMPOBaHHOK BOOM, pas- 
jeueHbI Ha opraHbl H 3acpHKCHpoBaHbI pH TemMeparype 80° B TeyeHHe 
|0 mun. 3aTeM B KOPHAX HM Ha3eMHOH Macce ObIO oMpesedeHo cosepxKa- 
Me a30THCTHIX BelleCTB TO MUKPOKbeJIbLaIIO, CaxapoB M0 Beptpauy u 
tsOs mo Jlopeuny — Leddepy. 
| Cyxof Bec pacrenuii no onpity Ne 1, a Takxe ComepxaHue B HHX P.O 
ipencTaBJeHbI B Ta6w. |. 
Kak BHIHO H3 JaHHbIx Ta6n. 1, d@octopHoe rosoMaHve CKaszaOCb OoOvIee 
je3KO Ha PaSBHTHM BereTaTHBHOH MA@CCHI, HexKeJIH KOpHel. OnppickuBaHHue 
lacreHuii, BbIpalllMBaeMbIX Ha MHTaTebHOM CMecH Ges cocdopa, 0,5% pa- 
\rBopom bocOpHOKHCJIOFO KaJIMA SHAYHTEJIbHO YJIyUIMIO COCTOAHHE pacTe- 
juil, mpHsem Mok BUMAHHeM BHeKOPHeBOrO TuTaHua tociopom pocT Bere- 
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TATHUBHOM MaCCbIl OBCa MPOMCXOAH B OObUIeH CTeHeHH, HeM POCT KOPH 

Omuako pacrenua 3-ro BapHaHTa, HeCMOTPA Ha exKeHeBHOe ONPbICKH 
Hue (bocdopoM B TeYeHHe BCero OMbITHOrO MepvoOma, CHJIbHO OTCTaBaJI 
pocTe OT pacTeHHli KOHTpOJIbHoro BapHaHTa. | 

U3 ta6a. | Takxe BULHO, TO IpH cboctpopHoOM rosomaHHH (Bap. 2) mp 
IeHTHOe U abcouOTHOe Ccomep2xKaHHe P2O; B Ha3emMHOH MaCce H KOPHAX 
cTeHuli ObluIO KpaliHe HHYTOX*KHO. BuekopHeBoe MuTaHHe tocPopoM yBerH 
JO comepxKaHve POs B Ha3eCMHOH Macce HW KOPHAX. 


Puc. 1—noaHas WHTaTebHat cmMecb, 2—cMmecb 6e3 Pocdhopa, 3 — cmecb 
6e3 docdopa + BHeKOpHeBOe MuTaHHe docpopom 


Takum 06pa30M, BbIACHMIOCb, ITO IPH BHEKOPHeBOM HHTaHHH ~ocdop 4 
TOJIbKO MOCTyMaeT B JIMCTbA, HO WM MepeyBuraeTca H3 HAX B Apyrue opraKi 
B WaCTHOCTH B KOPHH: TaK Kak B MMTaTeJbHOH cpeme docdop NMowHOocT! 
OTCYTCTBOBAaJI, YBeJIHYeHHe COXepKaHHA ero B KOPHAX MOTJIO TMpon3so#" 
TOJIbKO 3a CUeT TlepeABUXKeHUA H3 Ha3eMHOH Maccbl. 


TaOunna 1 
CyxoH pec pacTtTeHHH uM cORepxKaHHe B 


HuxX P.O; 
4 Cyxou# Bec 9 pacrenua P.O, 
a 3 5 & 
- Oprau bl - of - 5 S$ 
By aed 
3° et ee 
1 | Han3emuHaa Macca Ane 25 100, 0 Aah en 70) 
NOPHHt Seale gee Hi NS; 100,0 COM 32 
2 | Hag3emuaa macca 1,66 9,3 ay |) (0) 7K | 
Kopui 2) Ne a Ore 20,0 4 | 0,43 | 
3 | Hag3emuasa macca 6,13 35,4 26 | 0,43 | 
INGO Geo ete, ail DS eno 


AnaJIOPHUHble JaHHble MOMyYeHbI TaK2Ke MB OMBbITe Ne 2, KoTopptit M 
MPOBOMMJIM MO TOUHO TaKOH Ke MeToquKe, Kak u onbiT Ne 1, Ho B Apyri 
cpoku., B sToM ombire RecaATHAHeEBHbIe MPOPOcTKH OBCa MepecaxKuBasuch I 
KPHCTaJJIM3aTOpOB B BoAHbIe cocyyH 20 VIII u oniTHpi nepuox mpozo. 
wKasica 29 WHeH (cM. Ta6n. 2). 
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Onpeyesenue comepaanua a30rucrsix BeleCTB H CaXapOB B Haj3eMHOH 
Macce WM KOPHAX oBca 0 onpity Ne | npencrapneno B tTa6n. 3. 

Hz yauupix ta61. 3 BUHO, YTO ocopHoe rososanue orpasusoch Ha 
™pomeccax cuHTe3a, Cofepxanve caxapoB u 6eNKOBOrO azoTa B Haji3eMHOoti 
Macce H KOPHAX PacTeHHH, BbIpalllMBaeMbIX Ha MMTATebHOM cpene 6e3 (poc- 
(Popa, MO CpaBHeHHIO C KOHTpoueM 3HauHTeMBHO CHH3uJIOCcb. BmecTe ¢ Tem 


Lao wy iar 2 


Cyxoh Bec pactrenuh 4x cCOmepRauune B 


HUX P,O,; 

& Cyxou Bec 7 pacrenuli P30; 
= Ss 
5 = S 
a O So a & 
cf praHpt t % 5 5 te 
35 net ae 
1 | Han3emuHas macca WBS 100,0 102m ees 
KOpHiieaee aie: 2,04 100,0 SO) jeanoe 
2 | Haq3emuHas macca io 16,9 Py || Oe Al 
KOpHitrar eae 0,65 B23 One 
3 | Han3emuas macca 2,68 36,3 14 | 0,54 
Kopun LOS Panes 2 | OA 


pH dhochopHoM rojloqaHHH B KOPHAX pe3Ko BO3pacTaeT CofepxKaHHe He- 
PeIKOBOTO a30Ta, Tora KaK B Haf3eMHOM Macce OHO OcTaeTca Ha OJHOM 
VPOBHe C HOPMaJIbHO TMTAaIollMMMCA pacTeHuaMu. CyleqoBaTeJbHo, XOTA 
“SOT H NOCTyMaJI W3 MMTaTeIbHOM CpeAbl B KOPHM, HO MalbHeltee ero me- 
eJBH2KeHHE H HCIOJIb30- 

aHuve B poleccax o6- Ta6auna 3 


(fe€Ha pu cdbocopHom ComepRanune aZs0THCTHX BEMECTB HU CaXxa- 


i) 
fi 


OOLaHHH ObIO 3aTpyI- pos (B % Ha cyx. Beml.) 

eHO. 

| BuekopHeBoe nuTaHHe 5 5 Ss S fe 

[. e ra ribs re = o (o} «OO 

tacTeHuli docdopom os Oprant pe ave Se] = 2 

\yuWHIO MoOcTyMieHve $s 32 | 82 |238| & | &5 

# UCIOIb30BaHHe a30Ta 

IMTAaTeJIbHOK cpenbl. io 

ro (ieee ee 3) 1 | Hanagemuasn macca | 1,40 | 0,28 | 5,52 17,18 | 22,70 
ae EON 4 op ee clk Me Opsoe | OOO eae) 9°20 

/O3POCJIO IpOWCHTHCE CO- 2 | Hangemuaa macca | 1,23 | 0,26] 1,56 | 8,14] 9,70 

(ep2kaHuHe 6eIKOBOrO Kopnpu .... .| 0,76 | 0,98 | 1,03 | 4,46 | 5,49 

/30TA, a COJep»KaHuHe He- 3 | Hansemuaa macca | 1,85 | 0,44 | 3,26 | 8,74 | 12,00 

'eJIKOBOTO a30Ta B KOp- Kopuu Fe Sa 429 0,69 4,47 1593 6,410 


)AX 3HAUHTEJIbBHO YMeHb- 

lImsiocb. B To xe BpeMA YBeJHYHOCh COsepwanHe HeOeJIKOBOrO a30Ta H B 
jam3semHolu Macce. Bo3pocio Take HW COMepxKaHHe CaxXapOB B Ha/3eCMHOU 
iacce HU KOPHAX. OTH WaHHble TOBOPAT O TOM, YTO NOM BJIMAHHeM BHEKOPHE- 
}oro muTaHua tbocopoM B paCTeHHAX YCHJIMJIMCh CHHTETHYCCKHE MPOLMeCcbl. 
_ CaemopaTenbHo, IIpH BHeKOPpHeBOM THuTaHHH oBCa docdopom TocJe HHA 
€ TOJbKO MocTyMaeT B pacTeHve H NepesBuracTcA B HEM M3 IHaNSeMHOM Mac- 
bI B KOPHH, HO MU OKasbIBaeT CYIMeECTBCHHOe BJIMAHMe Ha aSOTHbIH HU yIJIeBOT- 
ipl OOMEH. 


Bcecows3Hb MHCTHTYT Tlocrynuso 
yuoOpenul, arpoTexHuKu WM arpomoyBoBexenuA 15 V 1953 


LIMTHPOBAHHAS JIMNTEPATYPA 


| 1M. K. Jomontosuy, I. A. Kene3uHos, Hayyno-arponomuy. xypu., Ne 2 
L930). 2 Ren Maukos, P. A. Papdeasb, M3s. AH CCCP, cep. 6uon., Ne 4 (1940), 
\M. B. Axymkun, M. M. Ogxeapnmtefiu, Arpo6uosorna, Ne 4 (1952). 
(©, ®. Mauxos, ®. A. Bysosep, San. Xappk. c.-x. uncr., 6, (1947). 
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Horsayge Ankagemun Hayx CCCP 
1954. Tom XCV, N 5 


f 3OOJOrHA 


C. M. JIAXOB 


-O 4ACJIE FEHEPAILHM Y TENDIPES (DIPTERA, TENDIPEDIDAE) 
B KOJIXOSHbIX TITPYAX KYMBbILIEBCKOHM OBJIACTH 


(ITpedcraeaexo akademuxom E. H. Iaeaoeckum 10 II 1953) 


Bonpoc 0 uncle YreHepalluit y BOAHbIX 2KMBOTHBIX, HMCIONIMX KOPMOBOe 
fsHayeHHe Mia pbiO, MpeCTaBJIAeT 3HAYHTeCbHbIM WHTepec B CBA3H C OLleHKOM 
(IPOAYKTHBHOCTH WH KOPMHOCTH BOOeMOB. CpemH OeHTHYeCKHX XKHBOTHbIX B 
MpecHbIX BOOCMaX JIHYHHKH TeHHMeRUA 3aHMMalOT Beslyulee MOsOMKeHHe. 
HanOovlee KpyNHbIMH 3 HX, a CeMOBATeIbHO, M HaHGoulee CyWeCTBeHHBIMH 
B KOPMOBOM OTHOUICHHH ABJIAIOTCA JIMGHHKH pofa Tendipes, pcrpeuatomlmeca 
B BOMoeMax pasMuHoro THNa. J/aHHbIe o 4NcIe reHepamun y Tendipes B pas- 
NMWHbIX BOMOCMAaX COfepxKaTCA B pane paGoT (1%). 

Mobil ucculehoBalu TpH Upya, Haxolaulueca Ha TeppuTropun MowmoroscKo- 
ro pationa Kyi6pmiescKxon o6n. [Ipyapr pacnosoxeHbl CTymeH¥aTO B Hersy60- 
KOH OasKe, MMTaIOTCA 3a C¥YeT aTMOCdepHbIX ocayKos. I]nomlanb npyOB oT 
2 mo 4 ra, riyOuHa B NpPHNIOTHHHOK yacTH HOCe MaKCHMaJIbHONO saToMe- 
Hua MocTuraeT 2,5—3,0 m. IpyuHtTpt AByx cTapbix HWKHUX IpyOB MpemcTaB- 
MAIOT COOOM MIOTHBIM TOMOreHHbIM aBTOXTOHHbIM WI c BeCbMa He€3HA4HTEJIb- 
HOM MpHMecbiO PacTHTeJIbHbIX OCTaTKOB. B BepxHeM IIpyy, MOCTpoeHHOM B 
on HCCIe€MOBaHHA, 8aMeTHa IIpHMecb NOYUBHI. 

_ IIpyabt mpeqHasHaveHbI B OCHOBHOM [Ia BOMOCcHaOxKeHHA. Kpome Toro, 
HH 3aCeJICHbI BOJIOTHIM UH CepeOpAHbIM KapaceM, KOTOPbIM BpeMxA OT BpeMeHH 
OTMABJIUBAaeTCA IIA HYKJ, MECTHOTO HaceJeHua. 3a 3HMHUM NepHoy Ba HAXK- 
|iHe Ipya BbIvepmbIBalOTCA Hallelo, TaK 4TO JIE MOKUTCA Ha WHO. OWHaKo 
boys He IIpOMep3aeT, WH JOHHbIC XKHBOTHbIe OCTAIOTCA 2KHBbIMH K BeCeHHeMy 
{anoJIHeHHIO TIpyoB. 

_ Jluuunxu Tendipes, mpemcTraBmenupie dopmMo semireductus, saHMmatoT 
3 OeHTOcCe IpyMoB pykoBoszaulee nomomweHHe. Ha mpoTaxKeHHM MOUTH BCero 
Foma Ha ux oso mpuxomutca oT 80 no 95% “Ovomaccni B Huxnem u Bepx- 
4emM Upymax u or 40 no 60% B Cpenuem. JInuib B MepHOAbI MaCCOBOrO BBI- 
meTa YJ@JIbHbIM BeC HX pe3KO CHM2KaeTCA, HO 3aTeM ObICTpo BOCCTaHaBJIN- 
haeTca 3a CUeT BOCIIPOMSBORCTBAa JIMYMHOK cyefyioulel reHepanuu. Tlomumo 
qaunnok Tendipes, B cocTaB JOHHOPO HacesIeHHA MpyMOB BXOAAT OuIMrOxXeTHI, 
HUMHKU HeEKOTOPHIX Apyrux TeHAuNenun, WHunHKH Sialis, WMABKM uM Ip. 

| TIpyapt 6pm mogpepruytet B 1950—1951 rr. momycrayHonapHomy Hocare- 
\MOBaHHIO IyTeM epvomMyecKoro MoOcelleHHA MX B TeYeHHe rosa. Bcero 
[5blut0 mpoBemeHo 7 cepwit HaOmoxeHuH B cCHemviomMe cpoku: I cepux 
7—28 V 1950, II — 27—29 VI 1950, III — 30—31! VIII 1950, IV— 9 X 1950, 
IV —9 XII 1950, VI — 16 III 1951 u VIJ — 5—6 V 1951. Kaxapmi pas B pas- 
MIMUHEIX TOUKAX IpyoB oTOMpasuCh WHOUepMaTe/bHbIe MpOOb! OeHTOCA. 

| Jina cyKqeHuaA O TMHaMMKe TIOMYJIANMM BOMHbIX KMBOTHDIX, HMeCIOINMX 
Dany u Oovlee reHepawui B Pom, yROOHO NPMMCHATh METOJ, MACCOBBIX MpoMe- 
OB MH CpaBHeHHA MOCTPOeHHBIX Ha OCHOBAHHM STHX IIPOMePOB BapHallMOHHBIX 
\puBbix. Stor meron yqayHo mpumenen V1. B. Waponospim (°) aaa pemienna 
ofa BONpocoB OvoOrMH ceBaHcKux TeHyunequg. JI MaMHKu Tendipes us 


| 4 INAH, 1. 95, Nb 5 att? 
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Hallux IpyOB mpoMepsucb c TouHOCTbHIO 10 | mM. J, MocrpoeHHA KpHB 
Pe3YJIbTAaTbI IPOMepOB CBeAeHbI B MPYIMbl C KIaCCOBbIMH MpOMeKYTKaMH 
4 wm. Ilockoubky yCJIOBHA CyUJCCTBOBaHHA MOHHOMO HaceJIeHHA BO BCeX TP 
Iipyax BeCbMa CXOJHbI H Mpybl HaXOAATCA B HeMOCpe/CTBeHHOK O,1M30C 

i ie pyr K Apyry, able NO WpoMepaM JIMYHHOK H3 BCE 
70t Tpex IIpyNoB paccCMaTpHBaloTCA COBMECTHO. 

A. C. KouncraHTuHos (*) ycTaHOBHJ, YTO BaxKHel 
WluMu (bakTOpaMH pasBUTHA WM4UHHOK Tendipes B ue 
CKYCTBCHHbIX YCJIOBHAX ABJIAIOTCA TeMMepaTy 
BOMbI, adpalldA, MIOTHOCTH MONyJIAlHH MW KauyecT. 
KOpMa. OUeCHHBaA POJIb STHX (PAKTOPOB B HalHX Mp} 
Wax, MOXHO CKa3aTb, YTO aIpaNA 3eCcb B JeTH 
MeCAUbI BIOJHE MOCTaTOWHAa, MWJIOTHOCTb He BbILL 
ONTHMaJIbHOH (B cpeqHem 3a rox 1600 9k3. Ha I M7} 
a €CTCCTBCHHBIA KOPM B rpyHTax OoraToro opraHH4ad 
CKHM BeLILeECTBOM BOJOCMa ABJIACTCA, HECOMHEHHE 
HawlyuwuMm. Takum o6pasoM, ONpeeIAIOWIMM pasBE 
THM JIMYHHOK (pakTOPpOM ABJAeTCA’ TeMMepatTyp 
Boybl. Payee E, B. Bopyukut (') moka3ai 3HaueHY 
TeMiepatypHoro (akTopa JIA JHHAMMKH eCTeCCTBEe! 
HOM NONyJIAWHH TeHMNeLUA B BOLOeME. | 

B ta6a. | mpHBoRMTcA COOTHOIMeHHe JIMYHHO! 
Pa3JIMYHbIX pasMepOB Ha MpoTsxKeHHH roa. 
puc. | 9TO COOTHOMIeHHe TaHO B MpOWeHTHOM BBIp 
: 2KeHMH. 

Puc. 1. Kpuppie pacnpe- B xonye Maa 1950 r. mpu Temnepatype Box 
Be eer tte eevee Tendi-  17—19° nouru Bea nonyaauua Tendipes cocroasa 1 
Sie V 1950, Phe Mrs MCJIKHX JIMUHHOK JWIMHOH oT 3 no 12 mM. Ouesugne 
VI 1950, e—30—31 VIII MepBbl BblvIeT HMaro IIpousO0lle B CepemuHe Ma! 
1950, 2—9 X 1950, 0— a STH MeJIKMe JIMIHHKM ABJIAIOTCA MepBbIM HOBbIM TG 
pea eee Hei KouleHveM. KpynHble JIMYMHKH, 3amepxaBurueca 

IpyqaX MO STOTO Bpe€MeHH, COCTAaBAIOT MeHee 2% 

MOonyIAwHH. EXMHMYHO BCTpewasIucb KYKOJIKH HW 1 
SK3YBHH, YTO TOBOPUT O MpOMO/MKAIOULeMCHA BbIIeTe. 

B KoHle HIOUA KapTHHa pe3kKo MeHseTCH. Tak 2Ke Kak HM MECHA Hasan, mc 
My IAWHA B OCHOBHOM OHOPOAHAa, HO NOMaBJIAIOWee OOVJIbIIMHCTBO JIMUMHO! 


TaOauua 1 
Gucto amuuunok Tendipes pa3san4un'bx pasmMepos 


— 
Cepuu Bcero JlauHa B MM 

HadJlf0 Renna HSUCREHO 3 
JM 4H HOK 1—4 | 5—8 | 9—12 | 13—16 | 17—20 | 21—24 | Re | 

4950 r. 

27s 98 V 336 45 239 46 2 3 4 = || 
27—29 VI 375 9 6 23 417 170 AT 3 | 
30—31 VIII 328 17 79 34 4h, 63 74 20 | 
Gay 53 cae aa ahi 3 13 3 —4| 
9 XII 198 = = 4 10 57 112 15 | 
1951 r. 
16 III 113 evs pie 2 16 33 50 44 | 
5—6.V 36 ce cs al ) 14 19 4 | 


uMeeT QIMHy OT 13 20 26 mm. Moxuo cunTaTb, 4TO 3TO Te 2*Ke JIMMHHKH, UTC 
OblIH B IpyhaxX B Mae, HO noxpocimmme B cpenHem Ha 12—13 mm. Ormerum 
4TO CpeTHAA [JIuHa UX Ha 4—-5 MM Me@HDbIIe CpefHe AVIMHbI BHMHUX JIMUHHOK 
MMCIOINMX MAKCHMAJIbHYIO JIA JaHHbIX BOJoemMoB yWiMHy. Ilomumo 9sru> 
CPpaBHUTeJIbHO KPYUHBIX JIMYHHOK B Mpyax HMeIOTCA MeJKHe NHUMHKU JMHOL 
mo 10 MM, cocTaBJIsioliMe mpH6musnTembHo 10% seek nonyaranun. 
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B konlle aprycta, clycra 2 mec. nocawe Mmpembimylileli cepuw, nonyrauna 
HeOMHOPOMHA H COCTOMT H3 ABYX TpyN, NpHOJM3HTeIbHO paBHbIX MO YMCIeH- 
mocTH. OfHa W3 HHX—kKpyMHble JM4uHHKM AMHOH or 13 mo 28 mm. Her 
OCHOBaHUi NOsaraTb, YTO JIMYHHKH ITOU rpyimbl — Mospoculee epBoe eTHee 
MOKOJICHHE, COCTABJIAOIee OCHOBHYIO MACCy JIMUHHOK B Mae 4H HloHe. Hecom- 
H€HHO, 34 JBYXMeCAYHbIH TpOMexXYyTOK BpPeMeCHH C KOHIa WIOHA MO KOHeIL 
jaBryCTa HMeJI MeCTO BO BCAKOM CuJIydae elle OMMH Bbller MMaro. B 93TOM 
yOexlaioT Qanuble A. C. KoncrantuHopa (4) 0 mposomKuTebHOCTH sMUK- 
MouHoro pasBuTua Tendipes B 9kKCHepHMeHTe B BaBUCHMOCTH OT TemMepa- 
Typbl Bomb: mpH 20° pasBuTHe ~ quTca 25 cyToK, mpu 22°— 17 cyrox. 
[akuM OOpasom, KpylHble aBryCTOBCKHe JIMYMHKH MpescTaBAloT CcOOOK BTO- 
pie NOKOIeHHe HaceKOMbIX. Bropaa npymiia COCTOHT HS M@JIKHX JIMUMIHOK JVIN- 
won oT 2 no 12 mm. Her comuHeHusA, 4TO STH JHYMHKH BHI W3 AMI, OTVO- 
€HHbIX B BOJOCM Ha IIPOTA2KeHHM aBrycTa. CleqoBaTebHO, OKOJIO MOJIOBH- 
fibI JIMYHHOK BTOPOroO MOKOJICHHA, paSBHBaBIWHXCA B HlOe paHee Jpyrux, 
VCleBaloT 3a BereTalMOHHbIii MepHON OKYKJMTbCA HM BbINeTeTb, aBad ‘TpeTbe 
(OKOJIeHHe HaCeKOMBIX. TemnepaTypa BOZbI B aBrycre cocTaBlala 12—14°. 

(Ipu jasbHeliliem ee NOHW2KeCHHM MaJIO BepOsATeH elle OLMH BbIIeET UMaro, TEM 
Hoslee, YPO HH KYKOJIOK, HH JIMYHHOK, OJIM3KHX K OKYKJIMBaHMO, B 3TO BpeMs 
@® Upyax yxKe Her. 

B wayase oKTAOpaA NOMyAAMMA KOMMaKTHa MW MpemcraBseHa smMOHHKaMu 
\wiMHOHK oT 13 go 24 mm. Takum O6pa30M, 3a OCeHHHM Mepwon MemKHe JHUHH- 
M TpeTbero MOKOJICHHA yCleBaloT WOApacTu WO cpeqHero pa3mMepa MonyJa- 
um. Iloura TouHoe copnawqeHwe xapakTepa KPHBbIX 3a OKTHOPb HM MeKaOpb 
950 r. u MapT 1951 r. NoKa3pIBaeT, 4¥TO 3a MO3—He-OCeHHHM HM 3MMHHH TepHor 
POCT JIMYHHOK MpHocTaHaBJIMBaeTca. 

) B 1951 r. neppy MaccoBbii seT Ha6sofaIcad BO BpeMa O4epeqHOrO 
OCeLICHHA IpyOB B MepBbIX YHCaxX MIOHA IIpH TemMMepatype Bob 12,5— 
4,5°. CooTBeTCTBYIOIad KpHBad Ha rpaduKe oTmMyaeTCH OT SHMHUX JIHILIb 
OCHTeCJIbHO MCHbIUHM KOJIMYeCTBOM CaMbIX KPYMHbIX JIMYHMHOK, MOKMHYBIIMX 
9TOMY BPeMeHH BOROeMbI. ORHOBpeMeHHO B TIpyaxX MHOFO KyKOJOK (nO 
#cem mpynamM — 25% xk oOulemy uucmy oco6eH). Bmecte c Tem oG6mlee KoOuH- 
MeCTBO JIMYHHOK 3HAUMTeJIbHO MeHbIe OObIMHOTO. 

H310%KeHHble WaHHbIe MO3BOJIAIOT CeslaTb BHIBON, uTO Tendipes B uccme- 
OBAHHbIX Ipymax UMeeT 2—3 reHepalluu B row. 

CpaBHuBad MOJIyYeHHbIe JaHHble C MMeIOIULMMMCHA B JMTepaType, MO2KHO 
|OHCTaTHpOBaTb WSBECTHbIM rpakWveHT B UNCe TeHepallH No HampaBJeHHIO C 
Bepa Ha ior. B mogmockosHom Besom osepe (!) Tendipes plumosus npose- 
ibIBaeT Ba JIeTO [Be reHepallMu Ha rlyOuHe 2 M mM OMHY — Ha OOubIIMX ruty- 
iuHax. To *%e uMeeT MecTo y T. plumosus B BbICcoKoropHoM o3. CeBaH, xoTA 
|. thummi, mu“4HuHKH KOTOpOrO X%XKHBYT B CeBaHe BHAYHTeJIbHO rly6xKe, HMeeT 
guy reneparuio B rom (°). B oxpecruocrax Kyii6pnuesa, Mo HalliumM Janu, 
‘fendipes mpogempipaer 2—3 renepauuu. B palione Capatopa_ T.. dorsalis 
imeeT TpH reHepaunu (°). Oxuee, B BOomOoemax mebTb! Bourn (7) T. plu- 
Hosus wMeeT 4, a B OarompuaATHble romp 5 renepawni. 
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KyfOpuuepcku rocynapcTBeHHbi llocrymuso 
MCJMILMHCKUM MECTHTYT Palle Mt aI ay4 


IJMTHPOBAHHAS JIATEPATYPA 


| 1E.B. Bopyukud, Tp. JIumuoa. cr. B Kocnue, B 22 (1939) * VW. HW. Bouo- 
op, Tp. Kacn. 6acceltv. @uauana BHMPO, I1 (C950) eee AE Co KeQiic mal Hn Hi ORs 
oan. MOMN, org. 6u07.,7, B. 1(1952). 4 A. C. Kounctautunos, Tp. Caparonck. 
ipa. Kacn. pusanana BHMPO, 2 (1953). * HW. B. UWapouos, Tp. Cepancx. ruzpoouo.. 
dpe, 12 (1951). 
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Tornagyp Akayxemun Hayr CCCP 
1954. Tom XCV, Ne 5 


IMBPHOJIOTHA 


A, C, THH3BYPr 


H3MEHYNBOCTb PACHIOJIOKEHHA BOPO3, JPOBJIEHHA 
Y OCETPOBDBIX PbIB . 


(ITpedcrasnexo akademuxom K. H. Cxpabunotm 8 II 1954) 


ITpouecc qpo6meHua y pa3sHbIx MpexcTaBuTesel oceTpoBbix pbi6 (6enyru, 
joceTpa, CeBpIOruW M CTepJIaqH) MpoTeKaeT B OOuIem cxogHo. IlepBaa Gopo3sza 
asmeldeT AHHMAJIbHYIO OOACTb Alla Ha [Be YaCTH, Up BTOpOM eJIeHHY 
SOpOsbI 3aKJabIBAalOTCA MepNeHAMKyJApHO MepBok Ooposze (puc. 1, 1, 2). 
BemuuwHa Kak MepBbix JBYyX, TaK 3aTeM H YeTbIPex OlacTOMepoB B H3BeCTHOH 
2TeneHH Bapbupyer. IIpu TpeTbem AemeHHH B AWax YAMMHeEHHOH dopMbl 
(OObINHOH TIA OCeTPOBbIX) OOpPO3AbI WOxKaTCA MOM HeOOMbIIMM yrJIOM K Mep- 
30H Ooposfe, HHOrLa MOUTH NapadeIbHO eH, O6pa3syA XapaKTepHbIt 2x-06pa3- 
AbIM PHCYHOK; OlacTOMepbl, OOoCOGAIOlitMeCH MO 60KAM OT MepBO Sopos AHI, 
xaKk IlpaBHJlO, ObIBAIOT Y2Ke OCTAaIbHBIX (puc. 1, da). B alttax oxpyrsaon cop- 
MbI OOpoO3ibl pacMosaraioTca ywallle MepHAHOHAaJIbHO, TipHyem 6acTomepbi 
AMCIOT CXOJIHVIO BesHuHHy (pue. 1, 36). To umH uHOe NosoxKeHHe Oopo3y 
TpoOJleHua CBA3aHO C pacnpeseneHHeM aKTHBHOM WuTOMMasmpl ('). 
 PacnomwoxeHne Ooposl_ TpeTbero eJleHHA YacTO He HMeeT reoMeTpHyecKOK 
IPaBHJIbHOCTH, TaK U4TO OTJeJIbUbIe OACTOMepbl MOTyT 3aMeTHO OTJMUATbCA 
{pyr oT Apyra no dopme uw BenuunHe (puc. |, 3e). Ecau 6opo3ma TpeTbero 
(eJIGHUA CHJIbHO 3arHOaeTCA B HanpaBJIeHHu NepBoH Ooposyzbl, MpoucxoAHT 
Goco6eHHe HeGoubluoro OacTOMepa YJIWHEHHOM HIM OKpyraiow opMbl 
(puc. 1, 32, 0); u3spemka HaOmogaeTca OOCCOOJeHHe WBYX TaKHX OJlacTOMe- 
0B. Alia c MaJI@HbKHMM BDILeMMBIIMMUCA O6acTOMepaMH BCTpeyaloTca 
JOUTH BO BCeX HapTHAX MUKPbl, HHOra B 3HAUHTeIbHOM MpOMeHTe CJlyyuaeB 
(B H3y4CHHbIX MapTHAX HKpPbI OceTpa ux ObIIO Mo 40%). 

IIpu ueTBeptomM fejeHHH mu60 BCe OHOPO3AbI MORKATCA POPH3OHTAIHO U 
ITMeMAIOT K WeCHTPy AHHMAaJIbHOM OOMACTH OJIACTOMePbI HeOOIbINON BeJIMYMHDI 
(Tak OHH OObIUHO pacnodaratoTca B AIaX, yY KOTOpbIx BCe 8 OacTOMepoB 
MMeJIM CXOMHy1IO BeHUNHy — puc. 1, 46)), mH60 4acTb Ooposy, B Oouee y3KUX 
jacTOMepax, 3aKJlajibIBaeTCA TOPH3OHTAIbHO, a OCTAJIbIHbIe — KOCO HJIH Me- 
buqMOHaIbHO (puc. 1, 4a, 6). 

_ Ynceso 6acroMepoB HapacTaeT B TpaBHJIbHOH reOMeTpHyecKON mporpec- 
bun: 2, 4, 8, 16. Yknonenua HaOOLaloTCA MPH MPOHHKHOBeHHH B AIO U36bI- 
MOUHbIX CHepMaTO3OHOB; B TaKHX AlMaxX YMCIO O/laCTOMepOB MpeBblllaer 
ieee Qa annok cranuu (2). Henomnoe aucsio 6acTomepoB (mpH 
}ABCPLICHHOM JeJIeHHH) BCTpeyaeTCA B Bue pesKOro uCcKJIO“eHUA. Tak, Ha 
icTauu TpeTbero WeMeHuA BCTPeyaloTCA eMMHMUHbIC avila c 7 6acToMepaMu. 
DmHako, CCIM paspe3aTb Takve Alla, TO, Kak [ipaBMJIO, y HAX MOMXKHO OOHAa- 
= MaJICHbKUM BOCbMOM OacTOMep, KOTOPbIM He Obl BUMeH CHapyXKu. 
\[axuM o6pa30M, B 9THX Cyyanx HMeeTCH HOPMaJIbHOe YMCIIO OlacTOMepoB, 
io OH W3 OOpo3sh TpeTbero WeNeHHA meria He MepleHAMKyMAPHO MOBepx- 
j4ocTH alia, a MO yrioM K Hel, MH OOOCOOMBINMMCA OacTOMep oOKa3aJICA 
SKPbITbIM MO, BEPLIMHOM Toro, OT KOTOPOrO OH OTeJMIICH. 

| Bce ckasaHHoe OTHOCHTCA K paSBUTHIO MKPbI Xopolllero KayectTBa (Hosy- 
\gennotl OT ecTeCTBeHHO CO3peBLIHX WIM OT YTHNO*PH3HpOBAaHHIX CaMOK) 
|; OuaronpHaTHBIX ycnoBusx. B ukpe Moxoro KayecTBa, OOaqaloulel HusKHM 
irypropom (<cila6oi»), HapyllaeTcs Kak 3aKOHOMepHOCTb pacmosoxKeHHA 60- 
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pos, TaK H CHHXPOHHOCTb een OTeMbHBIX OacTOMepoB — Alia U3 ONC 
MIpO6bl HKpbl MOPYT HMeTb pa3sJWUHOe KOMYECTBO OacCTOMepOB. 

BogHukaeT BOMpoc, MOXKHO JIM CUMTATh OMHCAaHHble BbIMe KAapTHHbI BapHi 
IMAMH HOPMaJIbHOFO Mpowecca WpoOJeHUA WIM %Ke, COracHo CyMlecTBYIOLMe 
Touke spenua (°%), 3HauNTeIbHbIe pasIMuNA B CopMe HM pasMepax OTe] 

: HbIX O61aCTOMe€pOB Y OCeTPOBbIX, He 
CHMMETPHUHOCTh PpHCyHKa poole 
HUA BCera CBUJLCTeJIbCTBYIOT O Hé 
pyWIeHHH pasBuTHa. 

Jia peuleHua 9TorOo BOMpO 
6bIIO MpocsexKeHO pasBHTHe AUIL 
pasHBIM pacnouox*KeHHeM Oo0pos 
mpo6menuna. MccaeqopanHe Imposas 
WuOCcb Ha UkKpe, MoJyFeHHOM Mpi 
NMOMOWM HWHbeKWMH runodusos, | 
1952 r. B PoroxxkuHe, B yceTbe JLo 
(Oblula UCMOIb30BaHa UKpa 5 camoy 
oceTtpa H 5 caMOK ceBplorH) HH) 
1953 r. B Pri6Hor cm060ne Ha Kama 
B paHOoHe HepecTHJIMU,  oceTy 
(1 mapTua MKpbI Ocerpa). 

Ha craquu TpeTpero eleHui 
OTOMpaH, C OMHOM croponnl (ca 
pun A) sliia, y KOTOpbIxX o60co6n, 
CA MaJIeCHbKHH OulacToMep (puc. | 
de, 0). B arax cayyaax pHcyHt 
UpoOvleHHA He CHMMeTpH4eH, pas 
uu B (POpMe HM pasMepax MeXEl 
OlacTOMepaMH oOcOoOeHHO BeJHK 
C mpyrouw cropoup (cepua B) B Te 
*Ke lapTHH UKpHl OTOMPaH Aa 
OUeCHb TPaBHJIbHbIM  K-OOpa3sHbr 
pacnomoxeHHem Oopo3syz (puc. |, 3a 


OpaTb sala c «ceMbIO» GOulacTomal 
pamu. OnHako OHM BCTpeyaJIucb Hé 
CTOJIbKO PeAKO, YTO yWaslocb mpouss 
KYOHpoOBaTb TOJbKO 11 TakHx st 
COCTABMBINMX MaJIeHbKy!O JOMOJIHY 
TeJIBHYIO CepHio. 

Uactb Ha6sI0qeHul mpoBeleH 
Ha IIPHKJIC@HHbIX AHWaX: UKpy océ 
MeHSAJIM B JaOopaTopHu, pacKNadb 
BaJIM 10 HeCKOJIbKY AIL B Yall 
Koxa H 3aTeM Ha cTayqlMu TpeTber 
WeCCHUA U3 KAKNOK ValIKH yaa 
BCe Alla, KPOMe TeX, KOTOpPble MMe 
Puc. 1. Atma ceppioru na ctaquax mepsoro Ea Oe Apoolenna, XapakTepHbhh 
(1), Broporo (2), Tpetbero (3) w uerseproro AAA OAHOM U3 cepu. Satem mpord 
(4) menenua; 4a, 6, 6—ueTBeptoe jeneHne MJIMCb HaOJIOeHUA 3a pasBurue 

AM 3a, 6, 6 KaxKMOrO sapojbliiia HW 3apHcoBKh 

HX Ha MOCMeAOBATeIbHBIX CTaqHA) 

B Apyrux cily4aax oTrOupasm sila B O6ecKIecHHO uKpe, MOMeMamH ux 
HeCKOJIbKy IlTyk B Yalku Koxa WIM KpHcTaJWIM3aTopbl mM MHKyOUpoBas 
AaJblle B NaOOpaTOpHM Tak xe, KaK M NpHKIceHHbe salina. B aByx cryyasty 
B BUC MCKJNOYCHMA, Alia Mocme OTOOPKH ObIWIM MOMEeLLeHbI B PbIOOBOLHbE 
ammapaTbl B peky (4TO CIel{Ma/IbHO OTMe4eHO pH. paccmorpeHun MaTepHaa) 

BpiyMMBUIMXCH JIMYMHOK OCMATPHBAJIM HW OGDIUIHO TeX v3 Hux, KOTOPbh 
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HMCJIM YPOMJIMBOe CTpoeHMe, HKCHPOBaNH, a OCTAIbHBIX BbIpAaluBam B 
adopaTopuy B OoubIIMx YauKax Koxa wai KpHcTadwMsaTopax. Bony cmena- 
{au 1—2 pa3a B cyrKu. Temnepatypa Bogp KomeGanacb B Mpezenax oT 13 jo 
120°. JIvuuuKn Opin (PHKCHPOBaHBI Yepes pasHBie CpOKH TMOCe BbIIyIWIeHHA 
(or 6 no 12—15 qneii) wa srane *KaOepHoro AbixanuA (pH OOuHUIAX cpo- 
; KaxX — HesamouIno AO Hayasia aKTHBHOTO mMTaHus) 


Ta6auna 1 
Puo6etb B Hepvod unKky6anun u 1pu BhlIpamUuBaHUH 


Pacnonoxe- MuKyoannsa BuipammBanne 
HHe 60po3z 
Wa cTaluu YHCHO 
Bug 3-ro mene- | THCHO AMM, /norn6no 3a JIM4MHOK, | TorH6s0 sa 
HUSA (060- he ag: nepwon | %, ru6emm | B3aTbix aua| Bpema BE | % ruoenn 
3uHaye 
ee maxyoasun |TBkYoaumH oe pauimBaHusa 
'UepHomopcKo- 
| as0BCKHi 
oceTp A 64 2 Bigg! 97* 10 10,3 
B 63 4 (AG 57 15 AG\-33 
i@Cespwra A 59 2 3,4 o2 26 50,0 
B ee 5 eG 223 AY 50,2 


, * Cioqa BKOYeH! pesyAbTAaTHI BhIPallMBaHUA 43 AMYMHOK, NOJYYeHHDIX M3 AHI, HH- 
KYOUPOBABLINXCA B peke (B ammapate Cec-Ipuna). 


DKUSHECIIOCOOHOCTh AHI, C BBIIMLeNMBIIMMCcHA 6lacToMepom (cepua A) oKa- 
#3alacb He H¥Ke, YEM Yy AMI C IpaBHJIbHbIM %K-OOpa3HbIM PHCyHKoM (Ta. 1). 
'B NMepHod MHKyOalMu B OOeHX CepHAX MOrH6aH TOMbKO EAMHMUHbIe 3aposbl- 
wu. IlpH BbIpallMBaHHH OTXO Obl 3HAYHTeMbHO GoubUIe, B OCOFeHHOCTH y 
€BPIOrH. OTo CBA8aHO C HeOMAarOMpHATHLIMH YCJIOBMAMM — pH TemMepatype 
Be 19° y MHYHHOK ObIJIO OTMeYeHO MOABJICHHe MbDIIeYHbIX KOHTpakTyp 
(O6paTuMbIX IPH CHHKeHHM TeMMepaTypbl), B APyrux cAyyaax mMaG6moasca 
TapalMy TYJOBMUIHOK MyCkKyJlaTypbl Hu rH6eub. JlevcTBue NMOBHIINeHHOKM TeM- 
¢MepaTypb!l CKa3bIBaJIOCb OMMHAKOBBIM OOpa30M Ha JIMUMNKAaX, PasBHBIIMXCA HB 
(AIL C PaSHbIM pUCyHKOM poo- 

wmmeHua. IIpomeHr oTxoqa B Ta6nxnipa-2 
fOlnbITax c ceBproroli OMHaKOB 


YponuctsBa Ha CTa€QHUW BHUAYNIeCHUA 
7B OOeCHX CepHAX, a y oceTpa 


OH Jlaxke HWKe B CepHu A — RG a 

[BCIeNCTBHe TOrO, 4TO B Hel Ree Beero sa- | Aebexramn 
iy CTPOeHuA 

/OTHOCHTCJIbHO OOJIbUIe AMI, U3 Ha cragqun | POAbUTen 

l “3 RO Buy 3-ro pene- | Ha cTanuu 

JONHOU mapTuu uKpE (1952, wns obosna.| Bemynae- | | 

pNe 33), MOUTH He aBillen OT- yeHa(cepua) ° 

)xola IPH BbIpallMBanun, 

{ Sapogpmu cepux A He — yepyomopcxo- 

KycTyNaloT 3apOmbilllaM, UMeB- a30BCKHit 

{MHM CHMMeTPHUHEIM pHCyHOK oceTp b 6 : oe 

(mpoOmeHua, HM B OTHOIMNeHHM ie Ae igo ts 

aay Cespwra ’ 

}TunuuHocTtH pasBuTusa. IIpu p . Be 1 13° 


juHkyOaluu B O6eHx cepHax 
\IMIIb HeOObUIOe YHCIO 3apo- 
‘Ebuuei (Tab. 2) pasBuBaOCch ypOWJIMBO (BCTPpedaMcb 3apOfbIlIH C BOAAH- 
lkoli, HenopasBHTHeM TONOBEI, pe3KHM YKOPO“CHHeM HM MCKPHBMeHHeM XBOCTA), 
IMpHtemM MmpoueHT ypofgs B cepun A Opi He BbIlle, em B cepun 5, a Raxe 
FHECKOJIbBKo HWKe (YYHTHIBAA OTHOCHTEIbHO HeOOJIbIOe KOIMYeCTBO U3y4eH- 
}HBIX 3apomblluehH, 9TO pasmuyne cileayeT paCCMaTPHBaTb Kak cayuaiHoe). 

Pocr JIMuMHOK B O6CHX CepHAX MPOHCXOLU C OMMHAKOBOK MHTCHCHBHOCTHWO. 
|\Mismepenua AnMHbl PUKCHPOBAHHBIX JIMYMHOK MpuBefeHb! B TAO. 3 (nmuHa 
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JIMYMHOK JletpeKTHOrO CTpOeHHA — C HCKPHBJICHHbIM TYJIOBHIeM HW XBOC 
HelOpasBUTbIM POYIOBHBIM MO3rOM — He y4HTbIBalacb). MoxKHO BUeTb, 4T% 
pasmuva cpemHel WMHbI B cepHax A m B, mpw gocrarouwnom uncle PuKcu 
POBAHHBbIX JIMYHHOK, KOuleOoTCH B Mpewenax or 0 go 0,2 mM. Takne pasiMdus 
IIpH pa3sMaxe HHAMBULyaIbHOM H3MCHYMBOCTH B KaxKOM CepHu NopszKa | 


2,5 MM, He ABJIAIOTCA PeaJIbHbIMH. 
Ta6Ouuna 3 


Pa3Mepbl MH4UNHOK 
s = 3 5 = Stnannos 6e3 CyMleCTBeHHHIX HapyilweHAn 
s g® ae 2 a cTpoeHus 
s o8 | e580 = 
Bux f EGS ae 28 z Tlauna (B MM) 
[> on 5 
S Boe secs 8 E MHHAM. Makc, 
Bouro-kKacnuhicKuit 
OCETD ios © 19533 ‘l A o2 32 10,4 11,6 11,3] 
No 4* B 39 39 TORS WAS 41,3 | 
UepHomMopcKkO-a30B- 
cKHH oceTtp ..| 1952, 6 A 10 7 HBr NB 7 13,4 
Ne 33 5 6 3 12,8 13,4 13,4 | 
10 A 26 18 abo Tf 16,0 49,0) 
B 20 16 Ap Al 16,4 (a5 
1952, ‘bi A 4 3 15,0 ADO ike) | 
Ne 19 5B 10 8 1S 16,3 ASites 
CSOD G6 6 6) Abe 6 A 13 441 10,3 42,9 11,8 
Ne 46 B 38 34 44,0 Pace AAS 
1952, 9 A 6 6 4252, ANS $7 42,9 
Ne 15 5B 20 25 Aes 14,2 dea 4) 


* Wiva UHKYOUPOBAIHCh B alinapate UasuKoBa B peke. 


MinrepecHo OTMeTHTb, UTO B JONOJHUTeIbHOK CepHu, UpH pasBHTHH Ay 
Cc «CeMbIO» OJlacTOMepaMH, ObIIH TakxKe MOJIYYeHbI JIMYHHKH, MO CBOeM 
CTPOCHHIO He OTJIMYAIOWUIMeCH OT JIMYHHOK, PaSBUBIIMXCA H3 AWIL C CHMeTPH 
HbIM PHCYHKOM j[poGJleHHa. 

Ecum Obl Mexkay alttiamu B cepunx A u 5B cylecrBopatu Kakwe-Hu6ys 
HCXOJIHbIC PasJIMYAA, TO MpH MaJIO OATOMPMATHbIX YCJIOBHAX Pa3BUTHA B Jk 
OopaTOpHu 9TH pasJIMYHA BbIABHJIMCb Obl OCOOeHHO UeTKO. Tak, NpH pasBuTH 
AMI, © H3ObITOUHDIM YHCIOM OsacToMepoB (?) us Tex %xe MapTuw UKp 
OKOJIO MOJIOBMHbI 3apOsbiWeH Norn6sio B Nepvo HHKyOalHu, MoaBIAIOULe 
OOJIbIIMHCTBO OCTAJIbHbIX MMeJIO Te WIM HHbIC YeTKO BbIPaKeHHble [ePeKT: 
CTpOCHHA, a HEMHOrHe JIMYHHKM Oe3 TakKHxX eeKTOB Up BbIPallMBaHny 
CHJIbHO OTCTABaJIM B POCTe H pa3BUTUH. 

TakuM 0Opas0M, Ip pa3sBHTHM AMI, C CHMMCTPHUHBIM PHCYHKOM TpeTbe 
WeJleHUA H AIL C MaJICHBKUM OOOCOOMBIIMMCA OlacCTOMepoM He ObIIO O6Hap 
XKCHO HHKAKHX 3aKOHOMEPHbIX pasJMYHH B CTPOeCHHH, TemMMe pocta Hu 2KHBHE 
cnoco6uoctn. IlocKouky ake BbINLeMIeHHe pH TpeTbeM eeHHH MavieHt 
KOrO OslacToMepa —- CJly¥ali, IPH KOTOPOM pa3iM4uNA B dopmMe u pasmepa 
MeXKILly OTACIbHBIMH OaCTOMepaMN HanOosIee BeUKM — He ABJIAeTCA Hapyld 
HHCM Pa3BHTHs, BCe OMHCaHHOe MHOPOOOpasve B pacnomox%KeHHu Gopod 
(puc. 1) cileqyeT paccMaTpHBaTb KaK BbIpaxkeHHe U3MeCHYMBOCTH HOPMaJE 
Horo mpomecca ApobeHua. 


VMHcTHTYT MOpoO/Oruu 2#XMBOTHBIX : lloctynna0 
um. A. H. Cespepuosa 6 II 1954 
AkayemMuu nayk CCCP 

LIHTHPOBAHHAS JIMTEPATYPA | 

1T. A. Hetaad, JAH, 94, Ne 2, 361 (1954). 2 A. C. Puns6y pr, JAH, 92, N 

1097 (1953). * WM. A. Canon, E. M. Koxanckas, JIAH, 83 NM 6, 937 Ns 

4M. ©. Bepununy6, Tam xe, 944. & M. &. Bepnugy6, E. B. Kuceaecsa, JAH 

ae 5, 1093 (1953). ° MW. A. Canon, E.M.Koxancxas, JAH, 93, Ne 6, 119 
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Wornagn Akanqemun Hayr CCCP 
1954. Tom XCV, N 5 


IMBPHOJOTHA 


A. HW. 30THH 


OCOBEHHOCTH CEKPELLHMH ®EPMEHTA BbIUIYMJIEHHA 
Y 3APOJIBIMIER OCETPOBbIX H JIOCOCEBbIX PbIB 


(ITpedcrasaexo akademuxom K. H. Cxpa6unoim 8 II 1954) 


TloxasaHo, uro BbilyneHHe 3apompimeli KoctuctEix (1,2, 4,5) uw ocerpo- 
‘BEIx (°) pbIO NpoucXOAHT MpH NOMOLH OCcoGoro tbepMeHTa, pacTBOpsrIOMero 
fidlesbie o6om0uKu. Tlospmenue cdbepMeHTa B MepHBUTeIMHOBOH 2xKHAKOCTH 
‘BAZAHO C JCATCJIBHOCTbIO OJHOKJICTOUHDIX 2Kee3 BbIVIYMICHHA, paciioJIOx*KeH- 
WbIX OOJIbiel YacTbIO B MOKpOBaX TOJOBbl HW MepesuHeH uacTH xXePOUHOrO 
eka, a HHOra H B Apynux wacTax Tena 3apompiua (',%,7,8). Y sapognpi- 
eH OCeTPOBbIX pPbIO XKeJICSbI BbIYIICHHA pacnoJO%KeHbl B HMKHeH YacTu 
omoBb (°°). Y 3apoybiiet osepHou dope (Salmo trutta morpha lacustris 
.inné) Mepeq BbWIYMJeCHHeM OHOKJIETOUHbIE 2KeNe3bI BbIIYMIeHHA pacmosa- 
‘alOTCA Ha 2%aOepHOHK KPbIlKe, Ha HHKHEM WM BepXHeH ueHIOCTAX, B OOMACTH 
MepuHKapya cepa, saxoqaT Ha FpyAHble MaBHMKH WM Ha MepeMHIOIO yaCcTb 
{KeJITOUHOrO MellKa (cM. puc. 3). Y 3apoy_pmehi caupcKoro cura (Coregonus 
javaretus baeri natio swirensis Pravdin) u mococa (Salmo salar morpha 
bebago Girard) pacmowlomxeHve Kee3NCTHIX KI€TOK H€CKOJIbKO MHOe: y 3apo- 
billie cura, B OTIMYHe OT 3apOfbIlleH dope, Keresbl OTCYTCTBYIOT Ha 


i 
ti 2 ss 
BEPXHEH WeJIIOCTH, Ha rpyAHbix IWlaBHHKkax HW B NepeHew YaCTH MReJITOUHOPO 
I 


| 
| 
| ; 
| 
i 


(Mellika; yY 3apojblliei mococa, B OTJH4He OT 3apobIleh ope, *KeJle3bl 
ITCYTCTBYIOT B TMepestHeH YacTH MOBepXHOCTH %KeJITOUHOTO MEelIKa. 
BpimemeHve (bepMeHTa B IICPHBUTEJIJIMHOBOe MPOCTpaHCTBO IIPOMCXOANT Ha 
(Tanuu, 61M3KOM K BbIIYMIJIeHHIO BapOAbIUeH us O6omo"eK. C 9TOrTO MOMeHTAa 
MauWvHaeTcAH ObICTpOe CHHXKCHHE MPOYHOCTH ALWeBbIxX OOoMoueK (4,°). Ha 
MCHOBAHHH MMEIOUWIMXCA B HTepaType WaHHbIX O CHM2KCHHH MpOuHOCTH O6oOs0- 
Wek Tepe BbIYIIeHHeM 3apOblllel ioceTpoBblx (°) H mococeBbIx (*) pbi6 
Hi€JIb3A CYIMTb O XapakTepe CHHKCHHA MPOYHOCTH OOOOUeK KaxK OPO MHMBH- 
\qyambHoro ana. Jeno B TOM, 4To pH cTraTMHCTHYeCKOM cIlocoOe yueTa H3Me- 
HeHHA MpouHOCTH (YTO HMeIO MeCTO B OGeHX paOoTax) CpeqHAA MpOYHOCTb 
OONOFeK MOXKET CHHKATHCA TO ABYM Upuywnam: |) BeweyCTBue MOCTemeHHOro 
IhHYOKeHHA IpOUHOCTH OOoOOUeK KaxKMOrO H3MepsHemOrO Ata, WIM 2) BCeL- 
iRTBHE Ppe3KONO CHHXKeCHHA MpPOYHOCTH OOOMOUCK OMHHX AIL B TO BpeMsA, Kak 
|IPOUHOCTh OOOMOUeK OCTAIbHbIX AMM, ocTaeTca mpexHed. B nmociemHem culy- 
Mae CpeCHAA BeIMYMHA MIpOdHOCTH OOOMOUeK XapakTepH3syeT, MO cyllecTBy, 
MIPOMeHT AHI, CO CHH2KCHHOH MpOUHOCTHIO. 
Ha puc. | noxasana mpouHocTs O6ouloyeK sum ceBptoru (Acipenser stella- 
Pus Pallas.) Ha 4eTbIpex cTaqMAX pasBUTHA Tepe BbiyneHvem. Mobi BuquM, 
ITO JIPOHCXOMMT MOCTeMeHHOe CHH2KeCHHe MPOUHOCTH OOOTONeK BCeX AMI, a 
le TOJIbKO CHH2KeHHe CpesHeH Upornoctu 10 o6o04eK. Mnaye oOcTrouT es0 
ly sapopilel mococepbix ppd. Ha pwc. 2 MoKa3aHbl Tp cTaqMM CHM>KeHMA 
|TpoyHOcTH OGOOYeK OMHOH HM TO 2%e MapTHM AMM MOCOCA Mepek BbIJyIWe- 
javem. MoxHo BuseTb, YTO B 9TOM CJly4¥ae MOCTeMeHHOe CHMKeHHe CpeHel 
TpounocTu oOoNOYeK Mepel BbIVYIVIeHHeM sapOfbIleH CBASAHO C TEM, YTO 
lyrarucTuuecKH YBeJIMUMBaeTCA MIpOWeHT AMI, C pe3KO OCMAOJIeHHbIMM OOOJI0U- 
AMM: ONHM Alia MpOMOMKaIOT COXPaHATb TY 2%Ke MpOuHOCcTb OOOMOFeK, YTO 
l4 Ha MmpefWecTBYIOULHX CTAMAX, APYTHe Pe3KO CHU3HJIM MPOYHOCTb o6ouroueK. 
| 4124 
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ip 


Tako xapakTep CHW2KeHUA MpouHocTH OOOMOUeK 3apOsbIllleH JIOCOCeBE 
PbO Ha cTaqMM BLWIYMIeHHA MOKa3bIBaeT, YO CHM2KeCHHE MpOYHOCTH OG6osMOUL 
Ka2KMLOFO OTAeJIbHOrO Aa MPOMCXOAHT He MOCTeMeHHO, a CKAYKOM OT MaKC? 
Ma@JIbHOPO 3HaYeHHA K HysleBomy. Hao6opot, y 3apomblilieH OCeTPOBbIX Pb 
CHW2KeHHe MpOuHOCTH OOONOUeK Ha CTaMHH BbIJYIJIeHHA MpOUCXOAUMT TOC 
(€HHO y Kak Oro OTICJIbHO) 
3apomblllla. ITO CBULeTeJIbC 
ByeT O TOM, YTO XapakTep C 
2 KpelMH (depMeHtTa y 3apoy 

(eH OCeTPOBbIX HM JIOCOCeBb 
pblO pa3JIM4eH: 3apOfbIMH Je 
COCeBLIX PbIO BbIMeIAIOT Ce} 
MeHT ObICTpO UH MOJHOCTbE 
y cpa3y paspyllat slWesByy 
Roe OU ee «  QOOMIOUKY,  SapOAEINI OCeTaE 
a Gens nocne onnodombop BbIX pbIO MOTYT BbILACAATh (ey 


; ay M€HT TIOCTeMCHHO, OTCJIbHBI 
Pac 1, Menupe craxin cHmeHN mpoXHoCTH GS” nopuumum — OGOnOSKA mi 
IpO4HOCTE O6oN0NeK Kaxmoro sfina (asmepena Pa3PyllaloTCA B TeveHue HEK( 
Mpounocth o6o04eK 10 any Ha KaKNOK cTaquu); TOporo BpeMeHH. 
Bi—cpeauee 3Hauenne MmpoyHoOcTH oOOOM04eK TeX B fovib3y Toro, YTO CeKp 
ao reueh uA (bepMeHTa UMeeT ce 
HbIM XapaKkTep CBHACTEIbCTBY 
eT TakxKe CJlesyioujee: y 3apOMbIWleH OCeTPDOBbIX pbIO MKevlesbi H MOC 
BbIYWJICHHA HeEKOTOpOe BPeMA COXPpaHAIOT aKTMBHOCTb (°), y SapOybI 
MOCOCEBLIX PbIO XAKEMCSbI MOJHOCTbIO UCI€3alOT B MOMCHT BbWIYMWICHHA (C 
puc. 3). Hakone, MeloTrch HM MpaAMbIe OMBbITbI, MWOKa3bIBaloOlHe, YT 
3APOJIbIIIH JIOCOCeBLIX PbIO BbILCIA- 
fOT Cpa3y BeCb (PepMeHT, a 3apobl- 
(IH OCeTPOBbIX PbIO BBIMeJIAIOT ero 
MOCTeMeHHO, OTeJbHBIMH NOpLMA- 
MU. 

Panpire (°) Obl MpuBeqeHbl 
HaHHble MO HaKOMJIeHHIO (bepMeHTa 
B 2Kesle3aX H B Ne€pHBUTeJIMHOBOM 
MpocTpaHcTBe s3apOblieH ocerTpo- 
BbIX pbl6. Clemyer MOMYepKHYTb, YTO 0 1500 5000 50! 
ACCICMOBAINCh Kee3bl UW MepHBH- VEG 
NEJJIMHOBAaA *KUTKOCTS OMHUX H TEX Puc, 2, CumxeHHe MpouHOCTH OGONOUeK Ah 
*%KE sapOWbUen Ha KaKAOK CTANMH JOcocA epeyx BbIyNeHHeM. a — Mpo4dHoOc™ 
pasBuTuad. M3 qaHHbIX, IPHBOAHMBIX  OCOOMOUeK LO Havana BbIyNAeHHs; 6 — mpo: 
B STO pa6ote (6), MomKHO BUIeT, yaa ooono4eK nepen BbIJLYy NIGHHEM oe 
qTO y 3apombllueH OceTpa B NepuBu- pee: An earn isn 
reJMIMHOBOe MpoOcTpaHcTBO mepexo- 

MT HE BeCb (EPMeHT Ha CTAAMM BHIVIYIMeHHA, a TObKO uacTb, Apyraa wact 
ero OCTaeTCA B 2Kele3aX BbIVYMVJICHHA. 

J{ia sapompileH sococeBbIx pbIO MOKasaTebcTBO OHIO MomyyeHoO cu 
nyioulumM myTeM. Ha craqHu BbIyMIeHHA 3apOMbIl MococA momMeulacAa 
BOY B JIYHKY, CeJIaHHy!0 Ha He NapaduHOBOK BaHHoUKH. B myHKe 3apoObll 
ocBoOoxKaJIcA OT AHWeBOH OOONOUKH, 3aTeM MOMellaJIcA B BONY M Mepent 
CHJICH B COCeHIOIO JIVHKY, Pe y Hero OTJeNAacb roJIOBa BMeCcTe Cc MepuKa] 
TMaJIbHOK OONacTbIO, a TeIO BbIOpacHIBamocb. TakuM O6pa3oM, B OAHON JY! 
Ke HaxOfMacb OOO/OUKa H COepAUMOe NePHBUTeMMHOBOTO MpoOcTpaHcrTB 
B [Apyrow — rovlopa c *Kesesamu BbIUyMIeHHA. PouoBb B JTyHKax pacTupasn 
IIMHIleTOM C TEM, UTOOHI OoubUee KOMMYeCTBO chepMeHTa MepelllIO B pacTBO 
Ilocme novyueHua pacTBopos *epMeHTa B JIYHKM 3akalbiBauch Alita Gon 
paHHux crag paspuTua. [Ipounocrh o6004eK TaKUX AMI, ObIIa H3Meper 
yepe3 24 uaca. Bce ombiTbt cBesenb! B Ta6w. 1. 
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Ca ZA6 wa | 


YuUCIO AL 


| eo eee 15 calygaax aKTHBHbI OKa3aJlHCb TOMbKO TOJMOBBI, B 7 CJIy- 
| Jia TONbKO MepHBHTeJJIMHOBaAA %XHAKOCTb, BS ciyuanx 
(ombiTEI Woe 327, 11, 17725; 29.31, 32) He 6bIJIM AKTHBHDI HH POJIOBHI, HH nepu- 
|BUTCIMHOBAA 2KMAKOCTH, MW JIMWIb B 2 cayuanx (NoNe 12, 13) OLLI AKTHBHDI 
M TOMOBEL, M MepHBUTeJIMHOBAA XKUAKOCTb. ITO O3HaYaeT, 4TO TO/IbKO B ABYX 
Ciyyaix u3 32 ylanocb NOliMaTb cTaquto Mepexona (bepMeHTa M3 2KeJIe3 B Te- 
|PHBUTCIMHOBYIO *KHAKOCTS. B ocrabHbIX culyyaAx epMeHT HIM OcTaBasca 
TOMbKO B POMOBE HIM MOJIHOCTbIO MepexXOMMJ B MepHBUTeMMMHOBYIO 2KALKOCTD. 
/ cilyyaes, Korga He ObIIO OOHapy2KeHO HUKaKoli AKTHBHOCTH, OObACHAIOTCA 
MOBMJHMOMY, TeM, 4YTO (epMeHT ycMeBa BHITTU M3 OCaGJeHHbIX o60,104eK 
|B OKPy2Kalolily!oO BOY AO OMbITa, NOSTOMY B JIyHKax ero He OKa3aJlocp. 


y 


AGL 


a & 
(Puc. 3. MKenesbl BbINyMeHuA y 3apombMeh dopesn. a— 3apOmbII Obi BHIHYT H3 OOOMO0- 


4yeK Tepe BbIJyIJeHHeM; 6 — 3apORbIU CaMOCTOATCIbHO BHIIYNUICA U3 OOON0NeK 
(PHCYHKM CiedaHbI yepe3 24 yaca Tocae BHIWYMIeHMA 3aposbIMa 6) 


4) WUrak, Bce onucaHHble BbIlle OMbITH IpHBOAAT Hac K yOexKeHHIO, 4TO IIpo- 
ecc cekpellMu cbepMeHTa 3aPOMbILaMM OCeETPOBHIX PbIO Ha CTAHM BBIIyIvIe- 
WMA OTIM¥UaeTCA OT CeKPelMUH 3apOsbIIlew MOcoceBbIX pbIO. SapombILIM MOCO- 
eEBLIX PbIO BbIMeIAIOT (bepMeHT ObICTPO HM MOMHOCTHIO. SapobIUM OCeTPOBbIX 
DbIO BLIZeIAIOT (PeEPMEHT OTICJIbHBIMH MOPUMAMH. 

| Kak yxxe ropopusocn, y 3aposbilliel mococeBbIxX pbIO (cM. pc. 3) *KeNesH 
BBIYIJICHHA MOJHOCTbIO HC¥Ye3alOT BO BPeMA BbIXOMa 3apOfbllleH us OOoO- 
Mek. OKCIepUMeHTaJIbHbIM aHAaJIM3 MOKa3bIBaeT, YTO UCUe3HOBeHHe Kees Mpo- 
MCXOJMT TOJIbKO B TOM CJly4ae, CCIM 3apOAbIMI HaXOAMJICA B OOOMOUKAaX. Obit 
Hb MOCTaBJeH ClemyIoWuM O6pasom. Uactb 3aposblilleh dope Hesamouro 
JO BbIIYIIeHHA BLIHMMaJIacb U3 OOOOUeK MO TOrO, Kak IIPOH30IIO MCyUes- 
joBeHue 2xKese3. Uactb 3aposbilliet ocTaBawtacb B OOosouKax. Ecm ia ceKpe- 
uuu cepMenTa HeOOxoquMO pucyTcTBHe OOoOM04eK, TO *Kee3bI BEY MIeHUA 
JOJDKHbI UCUeC3HYTb TOJIbKO y 3apOUbllleH, HaxXOMALUxca B OOOTOUKAX. Kak 
BHHO 3 pic. 3, Kesesbl UCuessM TOJIbKO y TeX 3aPObIIlleH, KOTOpble HaXOMH- 
cb B o6om0uKax. Y sapoppliiieH, OCBOOO%KMeHHHIX U3 OOOOUeK, *KeJesbl 
BbULyIIeHHA MOJHOCTbIO COXPaHWAMCb, XOTA MpOMIO OKOJIO CyTOK Cc TOTO 
|momeHTa, KOra MpOMZ0LIIO BbIJYIIeHHe KOHTPOJIbHBIX 3apORbINIeH, HaXxO- 
juputuxca B o6omouKax. IIpocuexuBanve JabHenilel CyMbObl TUX *%Kee3 
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Ta6auna 1 
TlpowHoctb O60704eK (BP) 


YUepes 41 uac 


NoNe OMB TOB 


4 | 2 | 3 | 4 | 5 6 | 7 
Tonoppr . .| O 140 1400 300 4400 3700 4400 
Ilepusutesa. 
“uaKocTb | 3700 1700 2500 2200 300 0 3700 
Yepes3 70 vac. 
NN OMB TOB 
10 14 | 12 13 14 15 16 17 18 
Tonosn . -| 300 | 1000} 300}; 70 | 0 0) 700 | 1500] 0 0 0 0 
Tlepupuren. 
wuLKocTh | 3000] 3000} 700 | 700 | 2000} 2500} 2000} 2000] 3000 | 2200} 3700 


Yepes 30) aac: 


NeoNe On bl TOB 


iw) 
bo 


aa |» | 27 28 


»[o| a 


Tonos . .| 0 0 300 | 4400 | 4400 | 4700 | 3000 | 4000 | 2500 | 4700 | 37: 
[lepusutewt. 


HHIKOCTH | 4700 | 3000 | 2200 | 4400 | 700 | 6001 300 | 3000 | 140 | 3700 | 170 


B Bowe. 

TakuM oOOpa30M, BbIqeIeHHe (bepMenta IIPOMCXOAHT TOJIbKO y TeX 3apt 
Abie, KOTOPbIe HaXOMMJIMCb B AHWEBbIX OOOMOUKAX. 3.apOmpIi, HounA & 
OlpeleseHHOU CTaMHH pasBUTUA, OTBeYaeT Ha IIPHCyTCTBHe AERO O60" 
KH TeM, 4TO BbIOpacbiBaeT PePpMEHT B Me€PHBUTeJIJIMHOBOe MpOCTpaHCTBO. 

Tas TOPO YTOObI BLIACHHTb, Kya LeBaeTCA (PepMeHT BBIJYIICHHA y 3ape 
ble, KOTOPble ero He BbILeJIMJIM B MePpHBUTeJJIMHOBOe MpocTpaHcTBO, 6b 
Mpowelay “clexyioumuk onbir. B 5 cm? Bob 6bIIO ToMenmleHo 50 3apombIlle 
JIOCOCH, BbIHYTHIX H3 O6OslOUeK Neped BblIyNeHveM. YKesle3bl BbIJIyIJIeH? 
HavaJIM WCuesaTb Y STUX saposbleh Ha 3-e CyTKH. SaposbIWM Ob BbIHYT 
3 BOMbI W Tya MOMeLIeHbI Aa C MpOYHbIMH OOOOUKaMH. Ec depmel 
C HCUe3HOBCHHEM 2%Kele3 MepeXOANT B PacTBOP, TO IIPOUHOCTh AIL, MOMeILe 
HBIX B pacTBOp, MOJ2KHa yMeHbuuIuTECA. M3smepeHve NpOUHOCTH STHX AMI, OI 
Ka3aJio, UTO (epMeHTa B pacTBope HeT. IloBuauMOMy, y 3apOfbIlliei, BbIH 
TbIX H3 OOONOGeK TO BbIVIYIWICHHA, *Kesesbl paccacbiBaloTca Hu ucuesaror. IT] 
9TOM (epMEHT He MepeXOMUT B OKPy2Kaloulylo BOLL. 


MOKa3aJlO, YTO OHH HCUe3aIOT JIMMb Yepe3s 5 cyTOK mpeObipanua ee 


Tloctynuao 
2 XI 1953 


LUHTHPOBAHHAS JIMTEPATYPA 


J Paw idvire pe rt, C: Re soceBiole rane (1942). 21) Bowrdin, ibidiae 
1142 (1926); Ss 1B Ouwnid in, ibidt95)  ddsse(t926) eee Ree ean yaess 0 me amen 
85..(3) (1942)50. ©. TM. IlpuBoab HER, Soom. Ry pH., 22; B. 3 (1943)e0 vA. te 
tuH, JAH, ‘92, Ne 3 (1953 Goel K p bik AHOBCKUA, Tp. Wncr. Mop). 2*xuBOT 
B. 4 (1949). ena K pax anoncKnii, A. MW. Cuupnos, CC. T, Copnam 
AMYPpCK. HXTMON. 9KcMen. 1945—1949 rr., 2 (1954). ® H. MW. Dparomupos, 7 
Vuct. mop. 2xuBoTu., B. 10 (1953). 
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IHTOKPHHOJIOTHA 


A. A. BOATKEBHY 


PETEHEPAUMSA ULHTOBULHOM KEJIESbI B YCJIOBHAX 
PA3HOrO YPOBHA OCHOBHOFO OBMEHA 


(Tpedcraeaexo akademukom A. H. A6puxocoeum 11 II 1954) 


Jlo MocJleqHero BpeMeHH M3yyeHHe HOBOOOpa3s0BaHuA TKanelt u OpraHOB 
B34MCH YTPayeHHbIX KacaJlOCb, rlaBHbIM OOpa3s0M, NoKpoBos. Ca6o u3yyeHa 
pereHepallMA BHYTPeHHHX OpraHOB H, B YaCTHOCTH, XKee3HCTHIX, OOpa3yio- 
UIMX B Wpollecce PyHKUMOHMPOBaHHA OCOGbIe aKTHBHHIe BellecTBa. M3 xese3 
BHYTPeHHeH CeKpelHM HeCKOJIbKO JIyUIle H3yYYeHbI BOCCTAHOBUTebHbIe Mpo- 
MeECChl B MOJIOBbIX *Kesesax (',”), MeHee H3y4¥eHa pereHepalluA WHTOBALHOL 
*Keslesbl. B pale KIMHMYeCKUX paOoT HMelOTCA OOUIMe CBemeHHA O pereHepa- 
WMH THpeOMAHOK TKaHM Mocse YacTHYHOH THpeousAeKTOMuH. B ualleli cBoqKe 
1939 r. IIpHBeeHbl JMTepaTypHble MH COOCTBeHHbIe MaHHble OTHOCHTeIbHO 
THPeOHAIKTOMUU UM MpeAcraBsenbl MAKpodoTo pereHepaTosB, OOpas0BaBlHNxca 
MocJIe HeMOJIHOMO yaJleHua THpeousHOu TKaHH (*). 
_ B uactosmei paOore usyyeHa MocieloBaTeIbHOCTb pereHepallMOHHOro 
Mpolecca B WHTOBUAHOK wKeJle3se WH MOKa3aHa ero 3aBHCHMOCTb OT (H3HOUIO- 
MueCKOrO COCTOAHUA OpraHu3Mma. IIpeqnomaraocb, TO OCOHbeHHOCTH pereHe- 
panan B Kesle3e OyAyT Jlyulle BbIABJICHbI B YCJIOBMAX KOHTPacTHOrO 10 
‘cBoeH Ipupose BOsLeCTBUA Ha HeEpBHYIO cucTemy opraHu3Mma. C 9ToH resbIO 
Becr 2%KHBOTHBIX MOMBepraslacb THPeOHAM3alNH, B YCJIOBHAX KOTOPOH, B BBIC- 
\ulux oTMeNax WeHTpasbHO HepBHOM cuCTeMbI MpeobsaqaioT MpoMwecchl Bo3- 
\Oy2kqeHus, CMeHAIOUIMeCA SarlpeteMbHbIM TOPMOXeHHeM B YCOBMAX IH 
|TebHO Tupeounusaunu. JIpyrax rpymla XKMBOTHDIX MoJly4Yala THOypear, 
BbISbIBAIOUIMH OCTaOMeHHe BOZOYAUTebHOFO HM TOPMO3HOFO MIPOMeccoB B MOJy- 
iwiapHax MepefHero Mosra, C MpoABsIeHHeM OXpaHNTeJbHOrO TOpMoxe- 
iuua (5,6). Ham6oulee xapakTepHbIMH Ip 9TOM ABMAIOTCA U3MCHCHUA B MeTAa- 
(Oomu3Me, B YACTHOCTH TaKkHe, KOTOpble HaXOAAT OTpaxKeHwe B YyDPOBHe 
docHopuoro o6mena. IIpu TupeoumMsalMA MHTeCHCHBHOCTb genase o6MeHa 
‘(pe3Ko MOBbIleHa, pH Mave THOypeaTa, HallpoTHB, NOHMKeHa (3). B neppom 
‘elyuae B WIHTOBHAHOH xKesIese pesepBUpyeTcaA 60uIbUIOe KOJIMYeCTBO aKTHB- 
(Horo Hauasla, BO BTOPOM CJlyuae %Keslesa UMeeT KapTHHY MpesebHOrO (pyHk- 
\imonanpHoro Bos6yxKMeHHA IpH NOHO yrpaTe TOPMOHAJIbHbIX Hada. i 
Croapiaa lepel HaMH 3afaya CBOJMJIaCb, TAKUM o6pa3oM, K ae 
3aBUCHMOCTH pereHepallMOHHOrO Mpomecca B ULMTOBHAHOH Keese peas 
(OOMlMx U3MeHeHHH B OpraHusMe, B OCYLLeCTBJICHHH a eae ae SpOMe: 
(pou IpHHaylexKUT MMeHHO THPCOKHOMY pede Kak B 
meee ney eee oir ah Ha UbilaTax (Oeble Jer- 
|  Tipempapuresbuble OMbITHI ObWIM MpoOBeeHbl = enone 
picax. JlecaTHAHeBHble WbIMIATa WoulyyasH B 
ee ee 10 B cyTku. 3a 3 WHA MO Hautala 
110 quel meTumTHoypalul (MTY) mo Mr B CYTKH. 


e 


Hi H Oo BUAHOK 
i\maua mpenapaTa y Kaxkou NTHIUDI ynanamach |/3 JeBOK MOuM, aan 
| sKesle3pt. Ilo OKOHYAHHH OTIbITA o6e OM Memte3bl BSBeLIMBAIMCb, eee 
I ramluch THCTONIOrHYecKOH OOpaOoTKe HM MMKPOCKONHYe y 
'|BaJIMCb, MOABep re 


—— 


u3yyenuio. Perenepalua 2xeule3HCTOM TKaHH MMeJla MeCTO y BCeX KOHTPOJ 
HBIX (7) HM TOJIbKO y MOJIOBHHBI (0) NTH, Nowyyupmux MTY. Penenepauu 
HavaBllaadca MOC/e aMIlyTalWu TpeTH JOVI %Kesle3bl, CHJIbHO yrHeTaslacb Ha 
BOBCe IpekpalllaJlacb NO, BJIMAHHeM THOypeatTa. 

Besie Kpbicbl (Bec oKOIO 100 r) nomyyamu MTY (8 oco6eii) mo 25 Mr 
THpeousuH (8 oco6ei) no 15 mr B cyTKH. 8 KOHTPOJIbHbIX KpbIC MpelapaTo: 
He loulydaH. Yaasmenve '/3 JeBOH WOJIM 2%esle3bl MpOM3BOAUOCh OMHOBP 
MeHHO C HavaJIOM Waun Wpemapatos. IIpogzomKuTetbHOCcTh onmbira 10 qHe 
Peak WHTOBAAHBIX Kees Ha THpeouauH nH MTY Oplsa oTdeTIMBO BHIP 
*KeHa. Perenepalua THPpeOHAHOH TKAHM WMeJIa MeCTO Y KOHTPOJIbHbIX 2KHBO 
HbIX B YCJIOBHAX THPeCOMAN3allHu, HO OTCYTCTBOBada pH Mave THOYpeaTa. 

OcHOBHOK OMbIT Obl NpoBeweH Ha 63 Kpbicax (cpequui Bec oKoo 70 r) 
Kpbicbl OblIM pa3skevieHbl Ha TpH OAMHAKOBbIe MO YHCJIyY 2KMBOTHBIX CepH! 
(KOHTpOJIb, THpounHH 10 mr, MTY 20 mr B cyrKu). CyrouHaa mosa mpena 
pata JeMacb Ha TpH YacTH HM BBOAWIaCb KaxKMOMY 2KMBOTHOMY Yepe3 30H) 
B *KesyLoK. YcuoBua COepKaHMA WM PalMOH Ob TO2XKACCTBEHHBIMH [ll 
XKMBOTHBIX pa3HbIxX cepHi. Bpemenne lpelapaTOB HayMHasOch 3a 5 Ave 2M 
yavleHua MepBoro (bparMeHTa WWMTOBUAHOK wXesesbl. YAatenne vacret WHT 
BEAHOM 2XeJle3bl MPOM3BOAMOCb B CTePHJIbHbIX YCJIOBHAX MOA HapKosom. IIp) 
I€pBOM BCKPBITHH OOacTH Wen yaialach 3aHAA MOJIOBHHAa JIeBOH NON 
*Kesle3bl. Uepes 1, 2, 3, 4, 5, 10 u 20 Hew y Tpex 2%XMBOTHBIX KaKMOH cepu 
yWaaIHCb OCTaBaBlianca (MepeqHAA) MOJOBHHA JICBOH MOJIM Kee3bl U 3a! 
HAA MOMOBUHA Tpapokw Mou. CileOBaTeIbHO, Moce MepBoro BCKPbITH| 
OCTABJIAIOCb 3/4 *KeNesbl, Moce Broporo !/, (Kak H B paOoTte H. C. Apremp 
Bol (2) B ee OMbITaxX Ha NOMOBOK xesese). Uepes 15 He Mocie Bropor 
BCKPbITHA Y BCeX XKHBOTHBIX TpeX CepH U3BJIeKaacb OCTaBaBllaAcA Mowe 
BUHa ipaBol wom. Bo Bcex culygaax MpOH3BORLUJIOCb B3BeLINBAHHe, THCTOVJIC 
ruyeckan OOpaOoTKa HM M38yYeHHe MMKPOCTPYKTYPbI LLMTOBHAHHIX Kees Ka 
B HCXOJHOM COCTOAHHH, TaK HM B pa3Hble Pasbl perenepalun. 

IlowyueHHble JaHHble MOKa3aJu, YTO K MOMECHTY TepBOW aMMyTaly 
B 2KeJle3aX IKMBOTHDIX Pa3HbIX CePpHH OTUETIINBO IpOABHIHCb THMMUHbIe :yH! 
ILMOHAJIbHbI€ M3MCHEHHA COOTBETCTBCHHO BBeCHHbIM Ipelapatam. B TeueHy 
mocuelyiollero TepHoa Take W3MeCHEHHA S3HAYHTeJIbHO IIporpeccupoBaJy 
B ycuoBHax BBeeHHA Ha3BaHHblX MpelapaTOB He OTMeYeHO KOMIeHCaTOPHO! 
yCHJIeHHA (YHKUKH B OCTABLUeHCA YaCTH *KeJe3sbl Marke B TeX clyyaAx, KOT 
ee OObEM COCTABJIA JMUIb '/, HcxOqHOrO. B ycOBHAX THPeONAM3AaLLNN Opra 
HH3M HaCbIUeH B H30bITKe THPCOMHbIM TOPMOHOM, a COOCTBeHHaA WIMTOBME 
Had xKeJlesa HaxXOAMTCA B case THNOPyHKUMH; pH BBeLeHHM THOypeaT 
WOCTHTaeTcA Mpeked PYHKUMOHAIDHOK HaNpAKCHHOCTH 2XKeNC3bI, HM B CBAs 
C S3THM UCKJIOUAeTCA BOSMOXKHOCTH [aJIbHeleno yCuJIeHHA oynKnun ocTaPi 
WelHca YacTH %KeJe3bl, XOTA OPraHH3M UM JIMWeH THPeOuUAHOTO NOpMoHa. Taku 
06pa30M, B OOOMX cJyYaAX 3HaYeHHe WHTOBUAHOU 2KeJIe3bI JIA OpraHH3M} 
BeCbMa HeBeJIMKO. Y KOHTPOJIbHBIX Ke XKUBOTHbIX KOMITCHCATOPHOe ieee: | 
(PYHKIMH UMesIO MecTO HM MpoABUJIOCh B HavOOJbMeH cTeleHu pH ocTaBuel 
HUM 1/4 Kelesbl. ITO XOPOWo BUAHO Ha MUKpodoTo puc. | u 2, rae NpeacraB} 
JICHbI yUacTKH MepeHeH NOMOBMHbI JIEBOH HU NpaBoH MOMeu *WKeNesbl OAHOTO H 
TOrO %Ke HKMBOTHOrO. Takoro pOa ABJICHUA HECKOJIbBKO MeHee BbIPaxKeHb! y TeX 
YKMBOTHBIX, Y KOTOPbIX meng (byHKIMOHHpOBaHua °/, *WKeNesbr Oblwut Goved 
MIpOLOJMKUTeEH. 

IIpu u3yuennn perenepaluu MbI YYHTHIBAIM TPH B3aMMO-CBASaHHbIC HIpol 
mecca: OOpasoBanve HOBO TKAHM, H3MeHeHMA B HellocpecTBeHHO MpHuiexkal 
uleli K pereHepaTy oOvlacTu u o6uty10 peakUMIO MKesesbl Ha NoBpexkenue 
PaccMOTpuM B HepBylO OYepedb TeyeHHe pereHepanuM B 2XKeJIesaxX KONTPOJIb) 
HbIX 2KMBOTHBIX. Bckope mocae aMMyTallun B KpaeBolt 30He 2%KeesbI HMeeTCs 
MHOFO BBITAHYTHIX HJM OKPYTJIbIX STIMTeIMAaJIbHbIX KIeETOK paspyIeHHbIx ow) 
JMKYIOB WU BCTpeyaloTCA Take HeOObUIMe HelTpoPuJbuble MeliKOMMTHI 
BHICeIMBINMeCA U3 COCYHOB B OO/acTb paspyllenna *boumMkysoB. Ilo3xKe NoAB: 
JiMOoTCA TeMAaTOTeHHble MOMMOACTh, MX Oo/biIe B MepndepwHueckux acts} 
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Puc. 1. Mukpodoto mepennei m0- 
JOBHHbI JIGBOH OAH TLHTOBHA- 
HOH 2KeJe3bl KOHTPOJbHOM KPpbICbl. 
x 360. B romMoreHHOM  kOJIIONe 
(OWIHKYJOB BHUAHBI KpyMHble Ba- 
KYOJH — IIpH3HakK OOMLeH peakuun 
WeNesbl Ha MOBpexMeHHe 


Puc. 2. Mukpodoto mepexnei no- 

JOBMHbI WpaBOH OM MLMTOBUAHOH 

*#KENE3bl TOH %#Ke KPbICbI, UTO HM Ha 

puc.-1. x 360. Pe3Kkaa runepmaa- 

3HA Kak pe3yJibTaT ycuJieHuad PyHK- 
IHH OCTATKA 2Kese3bI 


Puc. 3. Kpaepaa 30Ha ToppexeHHOH DLHTOBHAHOH 
wee3bl'B YCJOBHAX THpeonznsauHH. x 200 


Puc. 4. Kpaepaa 30Ha NOBpexKeCHHOM MLMTOBUAHOH 
WeNesbl B YCAIOBHAX BBEACHHA B OpraHu3M MeTHJ- 
THoypaunaa. x 200 


JAH, tT. 95, No 5, Bohtkesiu 


)pasylolleroca perenepata. Tyr 2xe MpeACTaBJeHbl U HeOoNbUIHe Pudpo- 
fact. B mommkynax, mpunexaulux K 30He NOBPexKeHHA, MOCTeMeHHO 
ApacTacT BakyO/H3alUA MpPOTOMA3MbI SIMTeMMaJIbHbIX KeTOK. Bovlee Toro, 
OOUIIMHCTBE OMWIMKYJIOB %Kele3bl, B KOJJIOHLe, NOABAIOTCA CMHMYHEIe, 
SOObIYHO KPYMHble BaKYOJIM Mp OTCYTCTBUM CYLIeCTBCHHBIX H3MeHeHHIT B ce. 
ETOPHBIX KETKAX SMNTeNMA (puc. 1). Uepes 3 qHaA 3aKanuMBaetca peaKIA 
) CTOPOHBI TeMaTOPeHHbIX SJIEMCHTOB: HeliTpodusioB HeT, MHOFO co3peBLIHX 
MMOACTOB, MOABHJIHCh TKaHeBbIe MomMGMacTH! (CBOGOsHBIE Makpodarn). 
mpiiexkameh K pereHepaTy O6lacTH Npoxom«KaetTca pacnag MovMMKy/0B 
OTMENaeTCH PeskoOe YCHJIeHHe BackyJIApusaluu. B camom perenepate mpo- 
cXOMMT OOpasoBanue cocyZoB, B HelocpemcTBeHHOH Omus0cTH OT KOTODBIX 
YMMMpy!OTCA KeTKH, OOpasyloliMe Mo03xKe MedKHe ouwMkysb. B Kpaesoti 
SHE MHOTO uOpoosacTos, yacTbio MpeBpaulaowlxca B CuOporMTH. Yepes 
) mHeli perenepaT MpeAcTaBseH 3HAYMTEIbHLIM KOHYCOBHOHBIM Wn rpu6o- 
AMHBIM BbIpPOCTOM. TwnepeMHsa, coueTalolaica c OOpa30BaHHeM KPOBAHIX 
aKYH, PaCIipOcTpaHuJlach HM Ha OOacTb pereHepata. B KpoBanucToi Mmacce 
TueTIHMBO BUHEI POPMUPyroMMecaA PONNKYJbI, BOKPyr HAX MHOTO HomH6uIa- 
MOB HM duOpobsacTos. B HoBbIx PouWIMKyNax MMeeTCA KOON, comepxKa- 
HH paspylatollMeca KeTKH. Uepes 20 He Mpouecc oOpasoBanua pommi- 
yIOB He Npekpaliaetcx. Ha rucrouiorMyueckux cpe3ax OTYETIMBO BbIPaxKena 
OBaH YaCTb XKeJesbl C O*POPMJICHHbIMU COJWIMKyaMU, COsepxalMMU OKCH- 
WIbHBIM KOMIOUA. Iloq sro oOmacTbIo pacnowlaraeTcA CHIbHO BacKysApH- 
{pOBaHHaH 30Ha, B KOTOPOH MpomoKaeTcA oOOpasoBaHHe oMKyJOB. 
| PeAKHX CJlyyaAx 9Ta 30Ha HM OOMACTh MOJOMOU TKaHM pacmoslararwrca B 06- 
ATHOM IOpAKe. 

Ilpu THpeouyqu3sauHH paccMOTPeHHbIe BbILIe ABJICHHA, COXPpaHAA CBOIO 
ICMIEOBATeJIbHOCTb, YCKOPAIOTCH; peakKUHA OpraHu3Ma Ha MoBpexkenHHe 
eNe3bl UPeSBbIYaHHO CHJIbHa — MPOWCXOJIMT HHTCHCHBHOe BBICeeHHe Kpo- 
JHBIX H TKAHEBBIX KJICTOK HM ObICTpoe OOpa30BaHHe HOBDIX (ouMKyJ10B 
duc. 3). Uepes 10 mqHek, u Tem Oomee yepes 20, oOacTh MONOLOK TKaHH 
-TKO BbIPaxKeHa, HO OHA HeBesIHKa 10 pasmMepam. [lon nett pacnovlaraetca 
sapaTHBHad 30Ha C MHOKECTBOM KJICTOUHBIX OCTpoBKOB. Hospblit yyacToK 
{icy sbI Hal %KeJe3HCTOH TKaHbIO UMeeT HOPMaJIbHOe CTpoeHue. 
 B ycmopuax BBeeHUA THOypeaTa OTCYTCTBYyeT HIM Kpaline clla6a peakuua 
SICEJICHHA KJICTOUHbIX 3JIEMCHTOB (OHA BbIPaxKeHa TOJIbKO B HelocpecTBeH- 
bf OMMZ0CTH COCyLOB); MpOMOsMKUTebHOe BpeMA HaGmMOMaeTcCA MecrpyKusA 
OJWIMKYJIOB MH paspylleHve SMMTeHasbHEIX KJIeTOK; OOpasoBaHve HOBBIX 
OJIMKYJIOB He MpoucxoguT. Ormeuaerca AKTHBHAaA PeaKUMA CO CTOPOHDI 
T€TOK MOBPe2KMeHHOM COeAMHHTEbHOTKAHHOM KalicyJbl (puc. 4), MpHBoys- 
ad K OOpasopaHulo rpyOoro pyOua Hag MOBpexKeHHbIM y4acTKOM xKeJlesbl. 
Ei BCeX *Kesle3 XaPAakTepHa UpeSBbLIYaHHO CHJIbHaA BACKYMAPU3allMA, COMpo- 
WKTAlOWlaAcd MOIILHbIMH KPOBOM3JIMAHHAMH B 06 s1acTb o6pasylolleroca py6- 
1H B MOMpaHHyHy!lO MexKAy HUM M *KesesucTok TkKanbio sony. Paspytwenue 
[UTeIMAJIbHbIX KJICTOK pacnaBWHXCa (POJWINKYJIOB OTMe4aeTCH BO BCe CPOKH, 
) OHO He COMPOBORMaeTCA BOSHAKHOBEHMeM OUArOB HOBOOOpasoBaHHsA. 

AnanorMuHbiit pesyibTaT eHCTBHA THpeOHAMHA M THOyYpeaTa OTMeY4eH HU 
1M USYYeHHH YyUaCTKOB mpaBol OH %*XesNesbl, T. €. MpW ocTaBseHnu 
| KeNesHCTOH TKaHH u 15-HeEBHOM NpOMOJDKUTebHOCTH HaOJUOTeHuH. 

) OcHoOBHIBaAch Ha MOJyYeHHBIX JaHHBIX, MbI 3aKJUOYAeM, YTO CIOCOOHOCTE 
pereHepallu He NpecraBuiseT YHCTO MeCTHOTO sABJICHHA, OpeseAeMOrO 
\IMUHeM TeX WIM MHBIX CTPyKTYP, 4 34BMCHT OT peaKTHBHOCTH LesocTHorO 
raHu3mMa. B ycoBuax THpeOMAN3allHN, MPH MOCTATOUHO BEICOKOH eee 
CTH HEPBHOL CHCTeMbI, MHTeCHCMBHO MpoTeKaeT pellapaTHBHbIM Mporecc BD 

TKOM MOCIeCOBATeIbHOCTH ero OCHOBHbIX (pas. STro He orpaHuunBaerca 
CTHBIM ciysaeM pereHepallMH UMTOBHAHOW xKese3bI, HO, peer a 
meer Goslee OOUIMH XapakTep, MOCKOJIbKy B padorax poe ma ues Pa 
'o BLISABsIeHO H pW pereHepauuu pala TKaHeH UH pee ‘ eam: 
is0yxKeHMe TOTOBbIX CTPYKTYP HM Mpolecc UX HOBOOOpasoBaHHs! ee 
| 35 


He TOXKJL€CTBCHHbI, XOTA H OTPaKalOT B CBOCM IIPOABJICHHH CABUrH B HHTE 
CUBHOCTH OKHCJIMTeJIbHBIX TIpOWeccOB B OpraHH3Me. 

YalaseHve pa3HbIxX 10 OObeMy YacTeH WIHTOBUAHOH wXeesbl y OeJIbIX KPI 
COMpoBoxwKWaercaA perehepallWeH, MHTCHCMBHOCTb KOTOPOHM 3aBMCHT OT Hac 
I€HHOCTH OpraHH3Ma THpeowAHbIM ropMoHoM. IIpu yacTHYHOH THPeOHSKT 
MMM YCHIMBaeTcA (YHKUHA OCTATKAa *Keslesbl TEM OOVIbIe, EM MeHbIUIe OObs 
OCTaBJIGHHOM YaCTH; Np THPpeOHAM3alHU WU pH Wave THOypeata STOO He HB 
Omonaetca. [Ip BbICOKOH KOHUCHTPauwH POpMOHA WIHTOBMAHOH 2XKesles 
B OpraHH3Me AKTHBH3HpyIOTCA Bce @asbl pellapalMv: OT BbICeJIeHHA KPOB 
HbIX 9JICEMeHTOB B OOACTb MOBpexKAeHHA MO OOpasoBaHHA THIMYHBIX LL 
*Keslesbl CTpyKTyp. B ycJIOBHAX HeJOCTATOUHOCTH MIM OTCYTCTBHA THPCOHLHO 
POPpMOHA, BbI3BaHHbIX BBCeCHHeEM THOYpeaTa, peaKIHA KPOBAHbIX HW TKAHeBE 
KJIETOK pe3KO ocwa6JIeHa, Wpollecc pacMaya cTapbix CTpyKTyp 3aTArMBaetTe 
BO BPeMeHH, OOpas0BaHHe HOBbIX (OJWIMKYJIOB He TpowcxoHT. O6nubHs 
KPOBOCHaOxKeHHe WH JIOKAJIbHbIC KPOBOW3JIMAHHA BCera CONYTCTBYIOT (OpM 
PpOBaHHIO HOBbIX @ouJMKy0oB. Bmecte c TeM OOHJIbHOe KpPOBOCHaOx*KeH) 
He ABJIACTCA C€MHCTBEHHBIM YCJIOBHeM, OOecHeyHBaIOLWIHM OOpasoBaHHe HOBE 
OJWIMKYJIOB WATOBHAHOH *KeJlesbl (BBeeHHe THOypeata CONpOBOxK 1aeTe 
HawOoulee CHJIbHOH THnepeMHHHOH peakUMel THPpeOHAHOH TKaHM, HO OOpas 
BaHve (OJWIHKYJIOB He MpoucxosuT). PetapaTHBHbIM Mpolecc B WIMTOBHAHG 
*Kelese, KaK H B J[PyrMX OpraHax, BOSMOXeH IPH ONpekeIeCHHOH peaKTHBHOC? 
opraHu3Ma (peryJHpyeMol HepBHOM CHcCTeMOHM), OMHUM U3 MWOKasaTeJeH KOT! 
pol sABMAeTCA. YpOBeHb OCHOBHOTO OOMeHAa. | 


Ka3axcKWH Me€JMILMHCKMM MHCTHTYT Tlocrynuao 
um. B. M. Monorosa 12 VII 1953 
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